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"The future exists in our minds, in the images of our minds, in our expec-
tations, wishes and opportunities we see unfolding, as well as in our fears, 
threats and risks we see for ourselves or for future generations. In the  
present these images – which are the future brought to the present – act as 
the motives on which our deeds and behavior are based. Moreover, they 
act as a spiritual reservoir for us to differentiate right from wrong, good 
from bad, beauty from ugliness in our everyday life." 
—Pentti Malaska1 
	
This master’s thesis focuses on how creativity and criticality can work together to over-
come limits to human understanding to produce desirable futures. It is inspired by the 
foresight work of Sirkka Heinonen and her futures research team for the Neo-Carbon 
Energy project—Joni Karjalainen, Marjukka Parkkinen, and Juho Ruotsalainen. My ex-
periences working with her and her team on the Neo-Carbon Energy project have ex-
panded my understandings of how futures research can have global societal impacts.  
I had the good fortune of working with Heinonen and the NCE team during two in-
ternships with the Finland Futures Research Centre in the summer and fall of 2015 and 
in various volunteer capacities as a student. The Neo-Carbon Energy project is confront-
ing a key challenge for humanity—how to produce enough energy for us to thrive while 
limiting the consequences of global warming. While the official scope of the research 
project is national, concentrating on Finland and its energy needs, the far-reaching poten-
tial in this project was immediately apparent to me.2 The international team of scientists 
working on this project may find a way to implement an entirely new global energy sys-
tem, eliminating the need for fossil fuels and nuclear energy, by the year 2050.  
My contributions to Neo-Carbon Energy are small compared to those of the wider 
research team. These included being a group moderator at Neo-Carbon Energy Futures 
Clinique held at Sitra in Helsinki (Heinonen et al. 2015, 56), a group co-moderator for an 
experimental CLA Game on Neo-Carbon Energy and one of five co-authors of the game’s 
report (Heinonen et al. 2015b), and a co-author of the report about a Futures Clinique on 
Neo-Carbon Energy scenarios held with international students at Aalto University  
(Heinonen & Balcom Raleigh 2015).  
When describing the Neo-Carbon Energy project to others I say, “If it works, the world 
will be free from fossil fuels and nuclear energy.” I am usually met with a simultaneous 
reaction of pure hope—people wish this future could be true—and pure disbelief—a deep 
skepticism anything about our present situation will change. Meanwhile, a 100 percent 
renewable energy world by 2050 is highly desirable future for humanity.3 Not only, ac-
cording to many scientists, is it necessary in order to keep global warming below a global 
average increase of 2 degrees Celsius by 2100, it also has grand geopolitical implications. 
																																																						
1 From a speech by Malaska at the Society for Futures Studies 30th Annual Conference in 2010 (Wilenius 
2014, 65). 
2 In the second of the Neo Carbon Energy researchers’ seminars I attended, several students of Christian 
Breyer, Professor of Solar Energy at Lappeenranta University of Technology, presented models showing 
how super regions around the world (e.g. Eastern South America) could be using 100 percent renewable 
energy in 2050. In these models, renewable energy was more cost effective than fossil fuels and nuclear 
power. (Explore these models at http://www.neocarbonenergy.fi/internetofenergy/, accessed 23.3.2017.)  
3 Ossip Flechtheim (1949) and Wendell Bell (2009, 73-75) emphasize that a special purpose of futures 
studies is to tackle grand challenges to improve the future for humanity and the environment. The concept 
of desirable futures is described more in Chapter 1.2. 
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A world in which oil, coal, and uranium no longer drive the global energy economy could 
profoundly rebalance political and economic power among nations. This transformation 
includes great potential for a world that is more just, equal in wealth, and peaceful.4 Yet, 
when I have suggested such potential to others, these desirable possibilities flash into 
mind for only a moment before quickly being replaced with a profound sense they could 
never occur.  
If deep, all-encompassing, system-wide, and radical changes are needed to address 
humanity’s greatest challenges such as climate change, what futures studies practices will 
help us achieve these changes? It appears that the trappings of present understandings—
worldviews, mental models, convention, etc.—serve to limit what is possible for individ-
uals, groups, and all of humanity. What can break through these constraints? Part of the 
answer appears to come from a critical perspective—challenging assumptions and ques-
tioning why things are how they are.  Another part appears to come from a need for  
creativity—producing new ideas and ways forward. Therefore, the topic of this thesis is  
elevating creativity and criticality in participatory futuring. Because game-based  
approaches lend themselves to supporting elevating creativity and criticality, this thesis 
sets out to develop a futuring game. The intent of this work is to explore new means for 
applying creativity and criticality to shape desirable futures. 
																																																						
4 There is also a potential that a Neo-Carbon Energy system would replicate existing patterns of dominance 
and disparity—for example, large multi-national corporations could devastate poor communities.  
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1 INTRODUCTION 
"After all, the past is over and done with. Although we can—and often do—
change our ideas about it, we cannot change the past itself. The  
future, to the contrary, has not yet happened. It is open and filled with 
opportunities and challenges. […] It invites people to think creatively to 
understand it and to act creatively to help produce it, even to anticipate 
things that have never existed before in human history." 
—Wendell Bell (2009, xxiv) 
 
This thesis develops a futuring5 game called Metaphor Molecule using an action research 
approach. The game aims to help people creatively and critically break through limita-
tions on understanding to boldly create new desirable futures. This futuring game is iter-
atively developed via an action research approach with a goal of elevating creativity and 
criticality both in the participation experience and the research outputs. The contents and 
form of this futuring game are taken from a larger futures research project called Neo-
Carbon Energy. That project is concerned with technologies and foresight for a 100 per-
cent renewable energy future in the year 2050. This thesis shows how action research can 
be used to rigorously develop sophisticated new ways of exploring possible futures.  
This thesis begins by locating its overall research project in the emancipatory tradition 
of the futures studies field, describing the Neo-Carbon Energy project and its background, 
the relevance of an action research into developing game-based futuring, and the research 
objectives and questions (Chapter 1). Next, the key theoretical concepts of creativity, crit-
icality, Causal Layered Analysis, leverage points, and metaphors are presented and linked 
together (Chapter 2). The specific approach to action research and data collection used to 
develop the Metaphor Molecule game is described in Chapter 3. The key components of 
Metaphor Molecule and their origins in the June 2015 CLA Game are discussed in Chap-
ter 4. The outcomes of the action research iterations are presented and analyzed in Chapter 
5. Discussion of how the iterations answered the research questions and fed into the the-
oretical framework and some conclusions are made in Chapter 6. This thesis has four 
outcomes. First, it demonstrates how action research can produce novel approaches, con-
nected to theory and informed by practice, to game-based participatory futuring. Second, 
it produces a new futuring game capable of elevating creativity and criticality. Third, it 
offers some insights into the Neo-Carbon Energy scenarios. Fourth, it begins to describe 
how creativity and criticality interact in participatory futuring. 
This master’s thesis explores how futures researchers can develop game-based partic-
ipatory elements demonstrably capable of elevating creativity and criticality with a goal 
of identifying paths toward desirable futures. The focus of this research is on using action 
research to produce a game-based element which can be demonstrated to increase both 
creativity and criticality in futuring participants and process outputs. This action research 
is conducted using an ongoing foresight project aimed at radically transforming the en-
ergy system of Finland—and potentially the world—called Neo-Carbon Energy as its 
basis. 
																																																						
5 “Futuring” is a term coined by Jerome Glenn in a 1973 Instructor Magazine article and popularized by 
Edward Cornish (2009, 149), founder of World Future Society, in his book by the same name. It refers to 
all future-oriented activities including foresight, futures research, futures studies, anticipation, etc. This 
term makes the word “future” into a verb meaning “to engage in futures thinking, research, or activity,” 
and then makes a gerund of that verb so it can be used as a noun. 
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1.1 Background  
1.1.1 Neo-Carbon Energy 
The Neo-Carbon Energy project aims to develop an energy system featuring new ways 
of storing renewable energy for Finland that is “emissions-free, cost-effective, and inde-
pendent”.6 The project includes several scientific research and development work pack-
ages all exploring possible technology solutions and future societal implications. The 
foresight work package for the project is led by Sirkka Heinonen at Finland Futures  
Research Centre. Her research team explores what society and economy of a Neo-Carbon 
Energy system could be like in 2050 by developing four transformative scenarios all 
based on an initial premise of 100 percent renewable energy (Heinonen et al. 2016, 9).  
The scenarios are being developed through a combination of desk research, participa-
tory workshops called Futures Cliniques, and experimental game-based futuring. In con-
trast to many futures methods, Futures Cliniques are used to explore “possible, preferable, 
alternative and surprising futures” while challenging participants to consider “impossible, 
improbable and nonpreferred futures”. (Heinonen – Ruotsalainen 2013.) These Futures 
Cliniques allow participants to contribute to the iterative evolution of the scenarios while 
simultaneously supporting participants in imagining new possible futures.  
Neo-Carbon Energy is selected as a theme in this research because the project in its 
entirety exhibits characteristics of creativity and criticality, challenging conventional be-
lief that humanity’s energy system will always be dependent on fossil fuels and mined 
radioactive materials. By presenting bold “100 percent renewable energy” futures the 
foresight work package presents a critical view toward the present and business-as-usual 
futures, making space for imagining a world wildly different from what we have today. 
Because the foresight work package is arguably approached through its own form of crit-
ical and creative futuring, the Neo-Carbon Energy scenarios (see Chapter 4.1) are used as 
the content for the futuring game developed in this thesis. 
1.1.2 Game-based Futuring in Neo-Carbon Energy 
Game-based futuring can be applied to engage stakeholders in foresight processes and 
outcomes and simulate possible futures (e.g. Rausch – Catanzaro 2009; Bontoux et al. 
2016). Heinonen collaborated with Sohail Inayatullah, the most influential advocate for 
the Causal Layered Analysis (CLA) method and theory, to produce an experimental CLA 
Game on Neo-Carbon Energy scenarios at a futures studies conference in June 2015  
(Heinonen et al. 2015b). Some stated aims for the June 2015 CLA Game were to elaborate 
the Neo-Carbon Energy scenarios, attempt to ‘raise novel and transformational view-
																																																						
6 The Neo-Carbon Energy project is funded as a strategic opening of Tekes6, the Finnish Funding Agency 
for Innovation, and has three partner organizations: VTT which acts as coordinator, Lappeenranta Univer-
sity of Technology, and Finland Futures Research Centre - University of Turku. Its mission, research  
questions, publications and models can be found on its website, http://www.neocarbon.fi. The webpage for 
its foresight team at FFRC is http://www.utu.fi/en/units/ffrc/research/projects/energy/Pages/neo-fore.aspx. 
12 
points’ and add perspectives which may have otherwise gone unnoticed, as well as de-
scribe alternative perspectives based on various roles. (ibid., 13.) The June 2015 CLA 
Game7 is the origin for the futuring game developed in this thesis. 
The June 2015 CLA Game combined methodological concepts from Heinonen and 
Ruotsalainen’s Futures Cliniques with the method and theoretical basis of Inayatullah’s 
Causal Layered Analysis (see Chapter 2.3). The June 2015 CLA Game was different from 
Inayatullah’s original conception of the CLA Game because each group worked on one 
of the four Neo-Carbon Energy scenarios instead of each group working on only one of 
the four CLA layers. In the June 2015 CLA Game, each group explored all four layers of 
CLA—Litany, Systemic Causes, Worldview, and Metaphor—through four exercises. 
These exercises were reading the front page of a newspaper from the future scenario; 
identifying systemic causes for the scenario in a PESTEC (Political, Economic, Social, 
Technological, Environmental, and Cultural) futures table; selecting futuristic roles for 
themselves in the scenario and considering what were the motivations, threats, allies, en-
emies; and determining metaphors for these roles.  
The June 2015 CLA Game is an example of participatory futuring which arguably 
elevates creativity and criticality. In this game, creativity was driven by its rules, ele-
ments, and activities (Csíkszentmihályi 2014, 140) while criticality was driven by the 
interconnection of game activities with CLA layers of Litany, Systemic Causes, 
Worldview, and Metaphor/Myth (see Chapter 2.3 for details). These game activities were 
to read a newspaper’s front page from the scenario, construct models of systemic causes 
for the scenarios in a PESTEC, imagine characteristics of various roles act in the scenar-
ios, and generating metaphors for those roles. Csíkszentmihályi’s concepts of flow and 
intrinsic rewards (see Chapter 2.1) could have motivated players to engage in these criti-
cality-supporting activities. Because the June 2015 CLA Game can be considered an ex-
ample of participatory game-based futuring that elevates creativity and criticality, it is 
taken into use in this master’s thesis as foundational to the development of the new game 
element. A gap this research seeks to address is how it can be demonstrated to have ele-
vated creativity and criticality. Furthermore, the new futuring game builds upon concepts 
from the June 2015 CLA Game. 
1.1.3 Action Research in Futures Studies 
Action research is a demonstrated way to link theory and practice in developing new 
methods or tools for futures research. Ramos (2006) describes the relation of action re-
search to other participatory research and consulting practices, including those popular in 
futuring.8 Action research has been applied in several foresight and futures studies in-
cluding a regional foresight project (Higdem 2014), corporate/organizational foresight 
(Clemens 2009), action scenarios which explore how actors interact with scenarios (Mar-
chais-Roubelat & Roubelat 2008), participatory city planning efforts (Karuri-Sebina & 
Rosenzweig 2012) and as means for introducing social learning in urban climate adapta-
tion projects (Albert et al. 2012). Stevenson (2002) proposes Anticipatory Action Learn-
ing as an integration of action research and foresight, a concept also championed by  
Inayatullah (2002; 2006). List (2006) scientifically documents his application of action 
research to produce new approaches to scenario planning. 
																																																						
7 In this thesis, the futuring game held at the Futures Studies Tackling Wicked Problems Conference is 
called the June 2015 CLA Game. 
8 Using action research in futures studies was the topic of a special issue of Futures in 2006. The edition 
was edited by Ramos, a futures scholar who also runs a practice called Action Foresight. 
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Following in the footsteps of Ramos, Stevenson, List and others, this thesis continues 
the project of enriching theory and practice of futures studies through action research. An 
overarching goal of using action research in this study is to see how it can be applied to 
articulating and exploring desirable futures. Like List, this application of action research 
seeks to develop new participatory futuring, particularly of the game-based variety. Un-
like Stevenson, this application of action research is more classically researcher-led than 
called for in Anticipatory Action Learning. What is new in this thesis is the integration of 
data collecting tools which can show how well the futuring game does or does not ac-
complish its stated aims of elevating creativity and criticality (see Chapter 3.2). These 
tools provide a means for rigorous and systematic demonstration of outcomes from the 
action research. The action research approach used in this thesis is further discussed in 
Chapter 3.1. 
1.2 Relevance to Futures Studies 
Some futures scholars call for greater creativity and criticality in futures research and 
futures studies (e.g. Ahlqvist & Rhisiart 2015). While much has been written about crea-
tivity and criticality independently, little has been written about how creativity and criti-
cality interact or work together to produce new understandings, especially regarding pos-
sible futures. This master’s level study seeks to begin describing this interaction, but stops 
short of producing new theory. Yet, assuming creativity and criticality are mutually sup-
porting energies, this thesis seeks to demonstrate a means for elevating creativity and 
criticality in participatory futuring contexts.  
Creativity is emphasized as an important characteristic in futuring by many futures 
studies scholars. Masini (1993, 23) highlights how imagination and creativity are essen-
tial for showing what is truly new in futures studies and “preferences, desires, and fears.” 
Miller (2011b) advocates for participatory futuring processes that are open to creative 
thinking by creating and giving permission to participants to consider varied futures. Hil-
tunen (2008, 34; 2010, 107) surveyed futurists about how they identify weak signals of 
possible futures and these futurists identified creativity among the important requirements 
for being able to detect them. She argues that scanning for weak signals “involves keeping 
one’s eyes open, and having a sensitivity for change, creativity, receptiveness, intuition 
and a curious mind”. These futures scholars value creativity in futures studies for its abil-
ity to break free from existing mental models. 
Early proponents of the academic field now known as futures studies, such as Ossip 
K. Flechtheim (1949; 1976) in the 1940s and Robert Jungk in the 1960s, proposed this 
new field should be an active discipline in which people work to create a better future for 
humanity. Jungk advocates for people who will experience a particular future to have a 
voice or role in creating it. (Jungk & Müllert 1987; Masini 1993, 25) This perspective is 
further reinforced by Bell (2009, 73-75) who cites futurists Amara, Markley, Masini, and 
Toffler to argue it is completely legitimate for futurists to advocate for preferable futures. 
Bell further argues that it is possible to “objectively demonstrate many of the values that 
describe what is most desirable” (Bell 2009, 157).9 Dator (2002b, 109-110) argues, with 
reference to Jungk and Boulding, that futures studies seeks to move people beyond pas-
sively observing possible futures toward actively describing desirable ones and taking 
actions toward them. These founding voices in futures studies can be synthesized into a 
																																																						
9 In this thesis, Bell’s belief in objectivity is considered problematic while his call for futurists to openly 
make the case for the norms upon which they base desirability of specific future is a worthy goal.  
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higher order objective for futures research: imagining, describing, and acting toward de-
sirable futures.  
Many of the first futures research methods developed during the 1940s, 1950s, and 
1960s are now considered the standard bearers in the field of futures studies. When read-
ing accounts of the origins of these futures methods—such as those documented in the 
Millennium Project Futures Methodology (2009) and elsewhere—it is easy to imagine 
the energetic inventiveness of the early futures field. Futures researchers and practitioners 
from these early times needed to create new tools from existing concepts as they scram-
bled to identify meaningful ways to consider possible futures. Today, futures studies, as 
a discipline, can be said to have a set of recognized methods for engaging in foresight 
practice and conducting futures research. Best known among these include Delphi, the 
scenario technique, horizon scanning, trend extrapolation, and mathematical modeling. 
However, many of these tried and tested methods were created at a time when the primary 
concern of institution-level futures scholars and practitioners was to explore probable fu-
tures while paying less attention to possible or desirable futures (Amara 1981, 28).  
It could be argued that what is now known as futures studies has moved from its early 
days of wide possibilities to a more mature phase featuring a large influence of theoretical 
and methodological lock-in. Using field-tested methods and well-vetted theory is less 
risky than introducing brand new ways of approaching futures studies. Having a ready-
to-use set of methods is beneficial because it allows more critical attention to be placed 
on the contents of their application rather than the merits of the methods themselves. The 
state of the futures studies field in 2016 can be described as one in which few research 
centers and academic departments have sufficient time and resources available to conduct 
basic research to develop the field’s theories and methods. Instead, resources are more 
frequently given to applying existing theory and methods to specific “future of X” re-
search projects. 
The proven methods of futures studies are not dormant—they are incrementally im-
proved and combined with each other in new ways. Radical new methods are sometimes 
generated from the world of forecasting practice, yet these often delink from theory and 
focus on producing specific outcomes. There remains a need in futures studies for a rig-
orous and reliable toolkit capable of producing new futures studies methods and theory 
that can help the discipline evolve and grow. 
The now common futures studies categories of “possible, probable and preferred fu-
tures” were first introduced by Roy Amara (1981). In the early days of foresight, nearly 
all emphasis was placed on probable futures, yet “preferred futures” relies on a normative 
perspective, linking it to the project of emancipation. The idea of “preferred” or “desira-
ble” leads directly to the questions of “preferred by whom?” and “desirable to which 
people?” These questions are not easily answered. Some futurists such as Jungk and Jim 
Dator have pointed toward the importance of including people who will live in the futures 
being discussed as one viable approach (Dator 1993, 1). These futurists emphasize that 
inclusiveness is a key characteristic of participatory futuring.  
Participatory futuring as practiced by Jungk through his Futures Workshop was in-
tended to upset hierarchical future shaping with what could today be called future-ori-
ented grassroots mobilization (Jungk – Müllert 1987). However, scholars such as 
Ahlqvist and Rhisiart (2015, 102) have observed that participatory futures research meth-
ods today can serve as a means to reinforce existing power structures and even help main-
tain a business-as-usual trajectory. They propose a solution to this tendency is to find 
ways to link methods used in futuring projects to critical theory and critical futures stud-
ies. An example of linking theory and practice is Causal Layered Analysis (CLA) which 
has been cultivated through practice by Sohail Inayatullah (2004; 2005) and others. Con-
temporary critical futures studies scholars such as Inayatullah, Richard Slaughter, José 
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Ramos, among others, argue criticality in futures research adds depth to futuring work 
necessary for generating alternative futures and producing fundamental, radical change. 
In this master’s thesis, the works of critical futurists are a source for the conceptual frame-
work of criticality.  
Heinonen and Ruotsalainen (2013, 2) identify one aim of their Futures Clinique ap-
proach is to ‘openly envision futures that differ deeply from the present’. A measure of 
differing deeply from the present can be found in how new or novel future images are. 
Novelty can be difficult to produce from participatory contexts. It is common in futuring 
workshops for participants to echo back information they received from the workshop 
organizers without adding new dimensions or depth. It is difficult to think beyond what 
is already known—to create novel ideas. Yet, in futures thinking, novel ideas are highly 
valued because they embody high-impact, high-uncertainty images which are helpful in 
identifying discontinuities.  
The reason this thesis on elevating creativity and criticality in game-based futuring is 
relevant to futures studies is the need for revitalization of the critical futures studies space 
with new tools. By using action research to develop a new game based on the June 2015 
CLA Game, this thesis seeks to demonstrate how a thoughtful evolution of practice can 
occur while simultaneously prototyping a new, potentially useful tool. 
1.3 Research Objectives and Questions 
The goal of this thesis is to demonstrate a way to produce a participatory futuring session 
which can engage people in imagining and acting toward desirable futures. This goal is 
achieved by developing a futuring game that can be demonstrated to elevate both crea-
tivity and criticality. To develop this game, an action research approach is used. The new 
game element is built from concepts and structures developed at the June 2015 CLA 
Game. A key purpose for using an action research approach is to reaffirm how action 
research can be used to develop innovative, context-specific, and purpose-fitting partici-
patory futuring.  
The primary research question for this thesis is:  
 
How can creativity and criticality be elevated in participatory futuring contexts, 
specifically in game-based futuring? 
 
The three sub-questions to this primary question are: 
1. How can action research be used to create new elements for participatory 
futures research and generate evidence that creativity and criticality have been 
elevated in both the participation and the artifacts? 
2. What futuring game can be produced and demonstrated to elevate creativity 
and criticality, potentially for any research topic? 
3. In what ways could the produced futuring game provide insights to the specific 
foresight project of Neo-Carbon Energy? 
 
Answers to these questions are sought using an action research approach to develop a 
futuring game in two iterations. This futuring game evolves from the experimental June 
2015 CLA Game. The aim of this research is to iteratively create a new futuring game 
and demonstrate it can elevate creativity and criticality. The working hypothesis in this 
research is that action research is a viable approach to producing a futuring game capable 
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of elevating creativity and criticality. Furthermore, when creativity and criticality are el-
evated, they work together to open pathways for creating ideas which are novel and useful 
in producing desirable futures. These new ideas break through perceived limits in under-
standing and help participants articulate new futures.  
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2 THEORETICAL FRAMEWORK 
The theoretical framework for this research project is built from creativity, criticality, 
Causal Layered Analysis, leverage points, metaphors and their transformation, and a pro-
posed model for the interaction between creativity and criticality. The specific parts of 
these concepts presented are selected for their usefulness in developing the futuring game. 
For this theoretical framework, creativity is approached from organizational and psy-
chological perspectives. Criticality is approached from social theory and critical futures 
studies perspectives. Causal Layered Analysis (CLA) is both a theory and a method, but 
in this thesis, only the theoretical dimensions are explored. The concept of metaphor is 
explored from linguistic and philosophical perspectives, reinforcing its conception in 
causal layered analysis with attention to how metaphors can change. Leverage points are 
approached from a systems thinking perspective, with attention to Jay Forrester’s (1971; 
1975) initial definition of the concept. This chapter ends with a proposed model for the 
interaction of creativity and criticality. Together, these concepts serve as the theoretical 
framework for this thesis and the futuring game it develops. 
2.1 Creativity 
A key aim of the futuring game being developed in this thesis is to elevate creativity. 
However, creativity is difficult to describe. There is a wide range of creativity research 
from multiple disciplines. These researchers seek to know what creativity is, how it man-
ifests, how it can be produced, and what strengths and difficulties it can present in various 
contexts. Inquiries into creativity are approached from many disciplines including psy-
chology, business, management, education, neuroscience, and organizational learning. In 
addition to perspectives offered from these fields, many futures studies scholars empha-
size that creativity is key to thinking of new future possibilities and articulating desirable 
futures. 
To support creativity in the group context of a futuring game, this chapter presents 
both classic and contemporary creativity research. It starts with Amabile’s (1998) ways 
to support creativity in the workplace and McFadzean’s (2001) factors supporting crea-
tivity and tactics for breaking paradigms. It next presents Csíkszentmihályi’s (2014) con-
cepts of flow and intrinsic rewards in individuals and Amabile et al.’s (2005) model for 
positive affect supporting creativity in organizations. A visit is made to Csíkszent-
mihályi’s distinction between creative problem solving vs. creative problem finding and 
discovery. The final concept presented is a nuanced approach to identifying four continua 
of creative ideas by Litchfield et al. (2015). The chapter concludes by applying the crea-
tivity concepts it presents to hypothesize how creativity could be elevated and demon-
strated in the futuring game. 
Amabile (1998) defines creativity as “how people approach problems and solutions—
their capacity to put existing ideas together in new combinations”. She argues creativity 
needs to be original, useful, and actionable in business contexts. She splits business cre-
ativity into three parts: thinking imaginatively, expertise, and motivation. Taking “think-
ing imaginatively” as a given, she defines expertise as a person’s access to their own 
thoughts for exploration while problem solving. Motivation is an individual’s desire to 
apply imaginative thinking and expertise to a specific task.  
She divides this concept of motivation into intrinsic and extrinsic forms. She finds 
extrinsic forms tend to be barriers to creativity, while calling intrinsic forms a powerful 
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resource in creative outcomes. She proposes the “Intrinsic Motivation Principle of Crea-
tivity” which states “people will be most creative when they feel motivated primarily by 
the interest, satisfaction, and challenge of the work itself—not by external pressures.” 
From this principle, she argues that changing a work environment to improve internal 
motivation of staff produces faster results than creativity training or teaching staff crea-
tivity tools or skills. 
Based on research into links between business practice and desirable creative out-
comes, Amabile (1998) describes six categories where managerial actions support crea-
tivity: challenge, freedom, resources, work-group features, supervisory encouragement, 
and organizational support. Then, based on these categories, she presents a shortlist of 
“creativity killers”: 1) “undermining autonomy by continually changing goals and inter-
fering with processes”; 2) placing “severe and seemingly arbitrary time and resource con-
straints” on teams; 3) consistently rejecting new ideas signaling that “any big ideas about 
how to change the status quo would be carefully scrutinized”; 4) failing to reward hard 
work to produce new innovations; and 5) allowing political problems to fester so that new 
ideas are stopped because of political dynamics rather than the merits of ideas.  
Reflecting Amabile’s ideas about creativity from the workplace context to a futuring 
game session, it is important for the new futuring game to be challenging but not too 
difficult, intrinsically rewarding to play, and helpful in opening players to accessing their 
own “networks of possible wanderings”.10  
McFadzean (2001) echoes the combinative nature of creativity described by Amabile 
—the need for a wide number of inputs to be brought together. She describes five critical 
factors for creativity (McFadzean 2001, 273): 
• Freewheeling, so that participants produce as many ideas as possible (quantity 
breeds quality) 
• Combining or changing ideas (association) 
• Suspending judgement  
• Utilizing unrelated stimuli, and 
• Using unusual modes of expression 
MacFadzean places emphasis on idea generation, alternate modes of expression, and 
combining or transforming ideas in this model of creativity. She notes that suspending 
judgement is a prerequisite for the other four factors.  
The key argument MacFadzean makes is that the notion that brainstorming is seldom 
enough to produce truly groundbreaking ideas. She proposes three categories of creative 
techniques for business: Paradigm Preserving, Paradigm Stretching and Paradigm Break-
ing. Paradigm Breaking techniques introduce new stimuli and alternative modes for ex-
pression. Like its sibling, Stretching Paradigms, once ideas are produced, they are fed 
back to the problem to generate solutions. She warns that paradigm breaking techniques 
often face resistance and suggests they are most effective with people who have had ex-
perience in creative practice (ibid. 275-280.) 
MacFadzean’s call for new stimuli and alternative modes of expression as means to 
producing paradigm-breaking creativity can be applied to the construction of the futuring 
game. Taking this recommendation as a guide, it is important for the game components 
to involve means of expression beyond writing things on paper with a pen and talking 
about them. Additionally, bringing together participants with a variety of perspectives 
and providing surprising stimuli to them would help elevate creativity.  
Csíkszentmihályi (2014, 138-150) proposed in the 1970s a theory of flow, play and 
intrinsic rewards. His theory was produced by interviewing dancers, basketball players, 
																																																						
10 “Networks of possible wanderings” is a concept introduced by Herb Simon describing the range of con-
cepts and ideas available to the mind for combining into new ideas (Amabile 1998). 
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mountain climbers, and chess players about their experiences in creativity. He argues 
there is a state of flow people enter when they are wholly immersed in conducting creative 
work.  
He describes several factors which contribute toward being in a state of flow: “merging 
action and awareness, centering of attention, loss of ego, control of action and environ-
ment, and the autotelic nature of flow (ibid., 138-145). The first of these—being highly 
aware of one’s actions without tuning into that awareness itself—is offered as a key signal 
for detecting a state of flow (ibid., 136). For “centering of attention” he notes that games 
and their rules are useful for helping people enter a state of flow, until intrinsic rewards 
kick in (ibid., 139). “Loss of ego” can also be assisted by games because they simplify 
reality and make it understandable, which helps people set aside their self-constructs 
which usually mediate between stimuli and response (ibid., 141). The autotelic nature of 
flow essentially means external rewards no longer serve as the driving goals when a per-
son is in a state of flow (ibid., 145). Summarizing these factors, he argues that flow is 
connected to intrinsic rewards (ibid., 150): “When an activity is able to limit the stimulus 
field so that one can act in it with total concentration, responding to greater challenges 
with increasing skills, and when it provides clear and unambiguous feedback, then the 
person will tend to enjoy the activity for its own sake.”  
Applying Csíkszentmihályi’s conceptions of flow to the development of a futuring 
game, for participants to enter a state of flow, they need to feel intrinsically motivated to 
play the game and feel capable of performing its tasks. The rules of the game and the way 
that reality is simplified in its components are key to helping the participants enter a state 
of flow. 
From a psychological perspective, great attention has been paid to the role of affect, 
which includes mood, upon creativity. Affect encompasses emotional states of being, 
physical postures and expressions, and the general condition of a group of people. A 
model for how affect and creativity interact within an organization is proposed by  
Amabile et al. (2005). Starting from previous research providing empirical evidence that 
positive affect contributes to creativity,11 they ran their own trials within an organiza-
tional-management context and determined that positive affect is important to how crea-
tivity is supported in organizations. From that research, they built a model for how affect 
functions in organizations to support creativity and how that creativity in turn supports 
affect (Figure 1). 
In this theory, positive affect reinforces itself by supporting the situational qualities 
required for it to occur. For example, positive affect supports cognitive variation in crea-
tors, which allow for new associations which drives creativity. Creativity in turn has three 
paths of influence on affect—it provokes emotion in the creators, that emotion immedi-
ately loops back in to support and refine the creative output, and the creative output pro-
vokes reaction from others outside of the creativity producing group leading to organiza-
tion-level events which in turn contribute either positively or negatively to an ambient 
affect. If the organizational response is affirming of the creative outputs and the creative 
work of the individuals, it contributes to positive affect in the working environment, 
which keeps the cycle going. (Amabile et al. 2005, 392.) 
 
																																																						
11 They noted a few of researchers have reviewed historical creative individuals and found that negative 
affect can also help generate creativity, but these cases tend to be limited to the arts and literature. 
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Figure 1.  The organizational affect-creativity cycle (Amabile et al. 2005, 392) 
Creativity is often discussed as a means for problem solving (e.g. McFadzean 2001). 
Csíkszentmihályi’s (2014, 155–159) makes the claim that creative discovery and creative 
problem finding is both different and of greater value in science than creative problem 
solving. He argues it is creative problem finding which leads to changes in how 
knowledge itself is understood, giving the example of Copernicus (ibid., 159): “The great 
contribution of Copernicus was not his mathematical-geometrical argument in favor of 
the heliocentric model of the planetary system, but rather the unstated intuition permeat-
ing his work that astronomy, mathematics, and physics must be related to each other.”  In 
other words, when used to identify entirely new problems to be solved, creativity can 
change entire paradigms.  
Csíkszentmihályi also notes how rationalistic accounts of creativity tend to miss the 
emotional and motivational parts of the full experience of a person creatively engaged in 
problem discovery. He argues for energistic data to be considered in descriptions of cre-
ative cognition (ibid. 159-160). Aspiring to achieve some level of creative problem dis-
covery and incorporating motivations and emotions of participants are important to the 
development of the futuring game. 
Litchfield, Gilson and Gilson (2015) offer a nuanced classification system for creative 
ideas in organizational contexts, linking types of creative ideas to management challenges 
and temporal orientations (Table 1).  
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Table 1.  Creative Continua and Their Characteristics (Litchfield et al. 2015, 249) 
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These four continua—foolishness, disruptive, radical, and breakthrough—are derived 
from a standard definition of creative ideas as ones that are both novel and useful (Litch-
field et al. 2015, 242). To produce nuances within that standard definition, they break 
usefulness into two parts, feasibility and value. From these two parts, four continua are 
produced with high and low novelty endpoints. Litchfield et. al (2015) argue that a crea-
tive idea can be placed on one of these four continua of creativity, allowing for a better 
understanding of what kind of new idea one is encountering in a creative process. This 
classification can then be used by managers, or teams, in understanding which novel ideas 
could be developed into what kinds of innovations. 
While other classification systems exist, this one is selected for its applicability to a 
temporal perspective and for its flexibility in classifying creative ideas. For the futuring 
game developed in this thesis, these four nuanced continua can be used to reflect upon 
what types of ideas have been produced, and how near the present or future they are. Such 
reflections can happen as desk research after the game or during game play. 
The futuring game developed in this thesis, if it is to elevate creativity, needs to be 
itself supported by the theoretical concepts presented above. Of these, attending to the 
environment and positive affect of the situation is key, as is using the best constructions 
to make it intrinsically rewarding to play. The game must be challenging enough, yet not 
too complicated. A mix of divergent and convergent thinking is needed as well. While 
games lend themselves inherently to problem solving, this futuring game should seek to 
be more oriented toward problem finding. Finally, the categorization scheme by Litch-
field et al. can be used to assess what kinds of creative ideas have been produced.  
2.2 Criticality 
Criticality can refer to critical theory in the social sciences and critical thinking in educa-
tional studies. Criticality, in this thesis, aligns more closely to critical theory and refers to 
taking a critical perspective toward prevailing understandings of history, the present, con-
straining circumstances, and possible futures. Specifically, a goal of the futuring game 
developed in this thesis is for participants to apply a critical perspective to past, present, 
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and possible futures. The work of scholars who have argued for a stronger role for criti-
cality in futures studies serve as the primary conceptual basis for the term ‘criticality’ in 
this thesis. The most visible of these scholars include Jim Dator (2002), Richard Slaughter 
(1982; 1999), Ziauddin Sardar (1993), Sohail Inayatullah (1990; 1998; 1999; 2005), Ivana 
Milojević (2003), José Ramos (2003), Riel Miler (2007; 2011) and Tony Ahlqvist 
(Ahlqvist and Rhisiart 2015).  
Ossip K. Flechtheim, the German-American scholar who is largely credited with 
launching “futurology” in the 1940s, may be said to have introduced criticality to the 
field. Flechtheim had significant contact with Adorno Horkheimer and others from the 
Frankfurt School of Social Research, when he was living in the United States to avoid 
persecution from the Nazis during the 1930s and 1940s. (Auffermann 2015.) Flechtheim 
(1949) called for the introduction of a science to study the future as a means for assuring 
the survival of Western Civilization. While his loyalties to Western Civilization do not 
necessarily match stated aims of contemporary critical futures studies, some of the ques-
tions he posed indicate he intended for his proposed new academic discipline to challenge 
conventional thinking. For example, he asks: “Will our civilization be characterized by a 
new functional organization, by the elimination of power, and by the growth of an inclu-
sive world culture? Will mankind as an ever more integrated community continually pro-
gress towards greater liberty, equality, and fraternity through the use of organized intelli-
gence, world-wide cooperation, and peaceful adaptation?” (Flechtheim 1949, 209.) 
According to an account of the origins of critical futures studies by Ramos (2003), it 
was introduced by Slaughter in his PhD dissertation in the early 1980s (see Slaughter 
1982). According to Inayatullah (2004, 6), Critical futures studies gained its footings in 
the 1990s and 2000s, calling for futures studies to more boldly challenge taken-for-
granted assumptions and strive harder for emancipatory outcomes. However, tracing the 
concept toward its origins, Jim Dator indicates that “critical futurology” was used at least 
as early as 1970 by Bart van Steenbergen in his article “Critical and establishment futur-
ology” in the proceedings of the 2nd International Future Research Conference in Kyoto. 
In that article, van Steenbergen pointed out how ‘establishment futurologists’ of the 1970s 
largely served the existing order due to political and financial ties. (Dator 2002, 4-5.)  
Sardar (1993) also provided a critical and reflexive perspective on the evolving field 
of futures studies, calling attention to how it primarily promoted the work of white Amer-
ican men and how much of the field was formed to serve military, intelligence, and cor-
porate work promoting Western Anglo-American economic and political interests. Sardar 
makes his case by dissecting a selection of futurist publications including UNESCO’s 
Future Scan, World Future Society’s Future Survey and Joseph F. Coates and Jennifer 
Jarratt’s What Futurists Believe (ibid., 185-186). Sardar argues futures studies colonizes 
the future in two main ways, the “Columbus affliction” and “More Syndrome.” By “Co-
lumbus affliction,” he means “seek[ing] hitherto unimagined and new arenas to conquer.” 
By “More Syndrome”, he refers to Thomas More’s Utopia and means “appropriate[ing] 
the ideas, data and experiences of other societies and cultures and project[ing] them as 
visions of Western, secularized future.” (ibid., 181.) Sardar highlights morally problem-
atic features of the new academic field. Sardar’s argument can be summarized as follows: 
It is unethical for the West to colonize the non-West and futures studies had thus far 
served to colonize the futures of non-Western people, therefore futures studies must ad-
dress its intended or unintended colonizing effects. Inayatullah (1998, 386) takes this eth-
ical notion further by proposing futures studies should serve to “decolonize dominant 
views” of the future. 
The most visible of contemporary critical futures studies proponents are Richard 
Slaughter and Sohail Inayatullah. Slaughter and Inayatullah have edited several antholo-
gies on critical futures studies and related themes, recruiting futures scholars to contribute 
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chapters. These books include influential works in the field such as The Causal Layered 
Analysis Reader (Inayatullah 2004) and Futures for the Third Millennium (Slaughter 
1999). Richard Slaughter eventually came to call his approach to criticality in futures 
studies “Integral Futures”, while Inayatullah continues to champion the term “Critical 
Futures Studies” (Audience Dialogue 2007).  
Inayatullah (2012, 44) seeks to add a critical dimension to futures research and fore-
sight practices through asking questions, challenging stated and unstated assumptions, 
disturbing present power relations, and opening alternative possibilities. Slaughter’s 
(1982; 1999) interests are more deeply connected to futures studies education, ecological 
concerns, and deepening a normative, holistic, and critical perspective. Inayatullah places 
much of his focus on promoting Causal Layered Analysis (see Chapter 2.3) as a method 
and theory for incorporating criticality into futures studies while Slaughter advocates for 
criticality from a wider range of approaches. Ramos (2002), inspired by Slaughter and 
Inayatullah, developed Action Foresight, a synthesis of futures studies and action research 
(more detail in Chapter 3.1). Ahlqvist and Rhisiart (2015) also make a call for criticality 
in the form of deepening the connection between futures studies practice and theory. 
These critical futures studies scholars all hold commitments to critical theory.  
Critical theory originates from the Frankfurt School, officially named the Institute for 
Social Research, of the 1920s and 1930s and the scholars who have carried on its tradi-
tions.  The Frankfurt School started as a reinterpreted and reapplied Marxist critique of 
social structures, but its later directors deemphasized this connection to Marxism in  
favor of developing a new theory that can exist outside of existing structures. Max Hork-
heimer coined the term “critical theory” in 1937. (Carr 2000, 208-209.) Carr summarizes 
Horkheimer’s definition of the term into three attributes (emphasis added): “a theory is 
only critical if it is explanatory, practical and normative all at the same time” (Carr 2000, 
211). A commonality between critical theorists and critical futures studies proponents is 
a dedication to applying research toward goals of challenging the status quo with an aim 
toward emancipating and opening possibilities for people. 
The Frankfort School also held an interest in promoting the emancipation of people 
from their limiting circumstances. The aims of futures studies have been argued to also 
be linked to the concept of emancipation. Futures studies can trace origins of some of its 
key concepts to debates about predetermination vs. free will among Catholic monks in 
the 16th and 17th centuries (Malaska - Holstius 2009, 85). The concept of “free will” has 
evolved into, or at least appears as, the term “emancipation” both in Critical Theory and 
in futures studies. For example, the concept of the “fan of possible futures” as presented 
by the Futuribles in France during the 1960s (de Jouvenel 1967, 101-104), can be argued 
to be, at its core, a concept describing free will. To de Jouvenel (1967, 27-28) and other 
futures studies writers, considering possible futures requires present-day actors to take 
seriously their roles in influencing what the future will ultimately be like, which implies 
that people can have at least some role in shaping the future.  
Many futures scholars, with varying commitments and relationships to critical theory, 
argue for a critical perspective in futures research and demand a normative, action-orien-
tation toward futures thinking. Riel Miller (2007, 347) calls for the advancement of fu-
tures literacy, “the capacity to explore the potential of the present to give rise to the fu-
ture.” Dator, for example, encourages people to be skeptical of “official views of the fu-
ture”. According to him, most organizations precariously hold continued Growth (or 
“Business as Usual”) as their “official view of the future” while neglecting to consider 
other generic possible futures: Discipline, Collapse, and Transformation. (Dator 2009, 8, 
10.) Referring to futures scholars Jungk and Elise Boulding, Dator (2002, 109-110) sug-
gests futures studies should move people beyond passively observing possible futures 
toward actively describing desirable futures and taking actions toward these desirable  
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futures. Dator’s student, Stuart Candy (2010, 6) also highlights an assumption among 
futurists that humanity must take action for the future.  
Milojević and Inayatullah (2015, 156) discuss the dangers of borrowing “used fu-
tures”, future visions created by others in the past, advocating instead for people to ac-
tively generate their own visions for desirable futures. Inayatullah (2005, 8; 2006, 658) 
emphasizes the importance of questioning the present and the future, and offers a frame-
work for approaching this questioning. Inayatullah (2015, 20; 2005, 4-6) also offers a 
“post-structural futures toolbox” intended to provide spaces for new alternative futures: 
deconstruction, genealogy, distancing, alternative pasts and futures, and reordering 
knowledge. 
Slaughter and Riedy (2009, 37) call for “critical reflection” by futures researchers and 
foresight practitioners which includes active questioning of the interests they serve and 
whether they are opening or closing humanity’s options. What these futures scholars ar-
gue for is a questioning stance toward the given as well as a willingness to unpack and 
challenge unstated assumptions. Slaughter (2002, 29) notes that critical futures studies is 
less about predicting or exploring possible futures and more about re-negotiating mean-
ing. He further identifies how theories about the social construction of reality can be used 
to operationalize critical futures studies (ibid., 31). 
Ahlqvist and Rhisiart (2015) challenge futures studies to live up to its emancipatory 
goals by making stronger ties between foresight practice and critical theory. Building on 
Slaughter’s thinking, they point to three gaps in current futures practice: an overemphasis 
of empirical data, an approach to the present that “does not engage critically with its own 
perspective,” and methods that enable a “‘free floating’ mindset” giving a “misrepresen-
tation of the actual global power dynamics.” They propose three emancipatory pathways 
for connecting critical theory to futures practice: “construction of futures through socio-
technical practices”, “future-oriented dialectics”, and “socio-economic imaginaries”. For 
the first pathway, they argue for developing approaches that can study the construction 
of “mundane futures” for example by identifying key future concepts, the evolution of 
everyday futures images, key social practices creating or changing future ideas, and key 
entities and politics that “frame, build, or change” future ideas. For the second pathway, 
they describe a “point of conjunction” or “moment of unfurling” in futures processes 
where two paths, often in opposition, emerge which can be best understood from a dia-
lectical perspective. The third pathway involves probing the boundaries of “socio-eco-
nomic imaginaries” used by actors seeking to manage and control the future by limiting 
possible alternatives. To the authors, criticality brings value to participatory futuring by 
increasing “awareness of alternative paradigms and worldviews” and “encouraging open-
ness and contestability”. They propose criticality supports an ethical duty for those en-
gaged in futuring practice to reveal explicitly the implications and choices present in a 
given situation. They argue that critical perspectives should be part of “the re-politiciza-
tion of policy-making, enabling meaningful critique, encouraging contestability, and re-
vealing assumptions and power interests.”  
For the purposes of the development of the futuring game in this thesis, criticality is 
considered both as a force and characteristic. As a force, it acts upon the concepts and 
understanding of the real and imagined situations of the game. As a characteristic, it is an 
observable attribute of the participant’s dialogue with each other and the artifacts they 
produce through gameplay. Criticality as a force counters determinism, the belief that the 
present situation locks us to only one or few futures. Criticality as a characteristic of an 
interaction or an artifact pulls apart assumptions, investigates given information, and 
opens spaces within which new understandings and possibilities can emerge. Based on 
the core ideas of critical futures studies scholars, elevating criticality in a futuring game 
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should lead to questioning the future, inventing new desirable futures and pathways to-
ward their enactment, opening humanity’s options instead of closing them, seeing beyond 
“official views of the future”, testing the limits of socio-political imaginaries, and having 
a realistic sense of what real power dynamics and voices are in contest regarding a possi-
ble future.  
2.3 Causal Layered Analysis 
Causal Layered Analysis (CLA) is a combined theory and method first attempted by Tony 
Stevenson and Sohail Inaytullah in 1991 (Ramos 2015, 39). CLA is one of the most re-
cently developed methods in futures studies and was brought to the attention of the futures 
studies community in the 1990s by Inayatullah with the help of other futures scholars 
(Inayatullah 2009, 2). It took more than a decade’s worth of writing and discourse about 
this new method before it gained acceptance in the broader futures studies community 
(Ramos 2015, 41).  
Inaytullah (2009, 2-3) points to the works of Johan Galtung, Michel Foucault, P.R. 
Sarkar, and Richard Slaughter as key influences on the development of Causal Layered 
Analysis. He was inspired by Galtung’s concept of ‘civilizational codes’ that contextual-
ize actions of nations. He was inspired by Focault’s theories for “how particular nomina-
tions of reality become naturalized.” He was influenced by P.R. Sarkar’s conception of 
the mind as shells or kosas which need to be traversed inwardly and outwardly in order 
to reveal truths and call for seeking insight from “overlapping subjectivity and objectiv-
ity”.  He was inspired by Slaughter’s categorization of futures studies into popular futures, 
problem-solving futures, and epistemological futures and the fact that his proposed typol-
ogy could evolve as it is brought into discourse.  
Inayatullah describes how CLA grew out of his desire to bring four perspectives of 
futures studies he witnessed while studying futures studies at the University of Hawai’i 
Manoa School during the 1980s and ’90s—empirical, post-structural, interpretive, and an 
action-orientation—into dialogue with each other (Inayatullah 2009, 1; 2004, 3). To Ina-
yatullah (2009, 3), incorporating multiple ways of knowing helps address complexity in 
futures because it helps us avoid being blinded to possibilities by relying upon only one 
theory. 
The four layers of Causal Layered Analysis are Litany, Social Causes, Worldview, and 
Myth/Metaphors. The Litany layer is what is commonly known and unquestioned about 
the situation. It often is how an issue appears in the media or is presented by researchers. 
The Social Causes layer contains “technical explanations or academic analysis” of the 
situation—it seeks to describe the factors causing the situation but does not quite rise to 
the level of challenging the overarching paradigm. The Worldview layer is concerned 
with the structures and perspectives that support the prevailing situation and can reveal 
the different discourses at play in it. The Myth/Metaphor layer is the “deep stories” and 
“the unconscious and often emotive” aspects of the situation. It is more about images and 
larger cultural texts that operate at a gut level rather than only in the mind. Inayatullah 
argues that “articulating alternative metaphors” helps to shape new futures. (Inayatullah 
2009, 9-10.) 
Inayatullah (2009, 40) notes that CLA is always evolving through its application. It 
has been used with scenarios in a variety of ways. Andrew Curry and Wendy Schultz 
(2015, 64-65) describe using CLA in developing scenarios in two steps—the first is to 
analyze the scenario by working through the layers. The second is to “inflect” the 
worldview and metaphor layers and, based upon this “inflection”, reinterpret the other 
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layers as a way to develop the scenarios. The “inflection” approach is similar to CLA 
being used to deconstruct and reconstruct a possible future as described by Inayatullah 
(2015, 15). Alternatively, he describes an approach (ibid., 18) in which participants create 
a preferred future, identify its “disowned aspects”, and produce a “transformed or inte-
grated scenario” reincorporating disowned elements the preferred scenario rejected. He 
also notes that CLA can also be used to produce “neutral futures” and understanding the 
“perspectives of others” free of intentions to change them (ibid., 17). Outside of this last 
neutral application, it is clear that CLA is often used as a means for improving the current 
situation and shares this commitment with the emancipatory tradition of the critical the-
orists. 
2.4 Metaphors 
Metaphors are commonly thought of as a type of figurative language used in the literary 
arts. In this thesis, metaphors are considered as leverage points through which participants 
in game-based participatory futuring can elevate creativity and criticality, opening up 
conventional understandings. Within the game, these metaphors also serve as leverage 
points within the system of relationships among participant-created roles. Metaphors can 
serve as these leverage points because they are a large part of how we understand reality. 
As Lakoff & Johnson (1980, 46) put it, “Metonymic and metaphoric concepts structure 
not just our language, but our thoughts, attitudes and actions.” A central action in the 
game this thesis develops is to transform metaphors, therefore it is important to have a 
theoretical basis for what metaphors are and the ways they can change. 
Metaphors have not always been recognized as being a legitimate part of the scientific 
toolkit. In Vega-Moreno’s (2007) literature review of metaphors and psycholinguistic ap-
proaches to them, she points to how Aristotle tied metaphors nearly exclusively to the 
realms of poetry or rhetoric, a tradition Locke carried on in his deep skepticism of texts 
containing truth obscuring metaphors. In recent times, metaphors have come to be ac-
cepted as playing an important role in how we comprehend reality. Using metaphors in 
science is commonplace and argued to be the means by which we understand several key 
scientific ideas (Ravetz 2003). Sometimes scientific metaphors block advancements in 
understanding. An example is the metaphor “Earth is the center of the Universe” which 
was severely limiting to our understanding of cosmology. Another example is proposed 
by Epstein (2016) who argues that the metaphor “the human brain is a computer” is block-
ing us from truly understanding neurology. Lakoff & Johnson (1980, 156-157) argue met-
aphors shape how people understand experiences, perceive reality, and take actions. They 
describe metaphors as capable of generating self-fulfilling prophecies: Metaphors shape 
the perception of reality and “may be a guide for future actions”; these actions in turn “fit 
the metaphor” cycling into feeding the “power of the metaphor to make experience co-
herent.” 
A working definition for metaphors can be stated as relating two unrelated things to-
gether to generate new understandings. Lakoff & Johnson (1980, 5) suggest metaphors 
are “thinking of one thing in terms of another.” They also describe how metaphors high-
light some characteristics of a concept and “create social realities” for us which serve as 
“a guide for future actions” (1980, 156).  
An example of how metaphors affect perception can be found in a cognitive psycho-
logical perspective. A set of experiments by Thibodeau (2016) explored how metaphors 
persuade people when thinking about socio-political issues such as crime. He tested a 
hypothesis that people would “show a metaphor framing effect” when presented with a 
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“conceptually congruent response” to an extended metaphor for a social problem (ibid., 
55). The results of his experiments on conceptual congruence, lexical congruence, and 
framing suggested that a metaphor frame is more likely to influence people toward  
accepting policy proposals which are described with matching extended metaphors (ibid., 
66).   
Inayatullah is a strong advocate for using metaphors as a tool in exploring possible 
futures. He argues that metaphors are an important tool for considering and shaping fu-
tures, writing, “Deconstructing conventional metaphors and then articulating alternative 
metaphors becomes a powerful way to critique the present and create the possibility of 
alternative futures. Metaphors and myths not only reveal the deeper civilizational bases 
for particular futures, but they move the creation/ understanding of the future beyond 
rational/design efforts” (Inayatullah 2005, 6). Metaphors are the deepest of the four layers 
of Causal Layered Analysis (see Chapter 3.2). 
Milojević and Inayatullah (2015) use metaphors as a basis for Narrative Foresight, a 
participatory futuring method based on storytelling. Narrative Foresight supports partici-
pants in “discovering and creating new stories that better meet needs and desires” (ibid., 
152). While CLA evolved to hold all four of its layers—Litany, Social Causes, 
Worldview, and Metaphors—in an equal status, Narrative Foresight places greater im-
portance on the role of the metaphors (ibid., 157; Inayatullah 2005, 7). Narrative Fore-
sight approaches problem-solving by identifying core metaphors at the individual level, 
and then considering what new metaphor would be more useful to the situation and the 
individual’s objectives. By transforming individual metaphors, their perceptions of their 
circumstances change, and new futures become possible. (ibid., 159.)  
A special edition of Futures edited by Inayatullah, focuses on how metaphors can be 
used in futures studies. For example, Heinonen and Minkkinen (2016) describe how the 
concept of new vs. conventional metaphors (Lakoff & Johnson 1980, 170 & 172) can be 
combined with critical futures studies concepts “used futures” and “alternative futures” 
to interpret and analyze what buildings signal to us about the future.  
Heinonen and Minkkinen (2016, 166) find metaphors for a set of futuristic buildings and 
then evaluate the novelty of each building’s metaphor as a means for determining if the 
building is signaling a “used future” or an “alternative/transformational future”.  
Categorizing metaphors based on their novelty to separate the ones conveying “used 
futures” versus the ones conveying “alternative futures” could be useful in this action 
research project as a way to categorize the metaphors produced by participants during the 
game. Going further, Heinonen and Minkkinen’s approach of sorting metaphors into con-
ventional “used futures” and novel “alternative futures” could be used in connection with 
four nuanced continua for creative ideas proposed by Litchfield et al. (2015) of foolish, 
disruptive, radical, or breakthrough. Such a strategy may be useful when analyzing the 
metaphors produced during game play of the first and second iteration. 
Heinonen (2000) explores future images of the relationship between humans, nature, 
and technology in the works of the Roman philosopher Seneca by identifying and decon-
structing metaphors for nature found in his work. She categorizes these metaphors into 
“harmony”, “exploitation”, and “epistemological expansion.” She cites Aristotle’s defi-
nition of metaphor as “observing similarities in dissimilarities” and takes into use a gen-
eral definition of metaphor as “a classification or comparison of two or more things by 
one or more common characteristics”. She notes how Finnish anthropologist Tapio Tam-
minen (1994, 34) attributes a capability for metaphors to provide a “concise description 
of a complex entity.” (ibid., 115-143.) 
To transform a metaphor means to change it in significant ways. Transformation can 
be defined as a “complete or major change process into another state” (Heinonen & Bal-
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com Raleigh 2015, 17). Heinonen cites philosopher Ernst Cassirer (1946, 85-87) to de-
scribe two competing ways metaphors can be changed: as contracting metaphors or radi-
cal metaphors. Contracting metaphors reduce or limit the range of meaning in the meta-
phor by substituting one concept with another that has a more restricted range of meaning. 
In contrast, radical metaphors create new categories of meaning. (Heinonen 2000, 36-37.)   
Heinonen (ibid., 38-39) gives examples of how either type of metaphor can be traced 
using chains of concepts connected by ‘greater than’ symbols. For contracting metaphors, 
which are denoted by a single greater than symbol, she gives the example of information 
society > information communication technology (ICT). This notation indicates that the 
large field of meaning related to a type of complex society characterized by its relation-
ships to information is reduced to the much narrower field of meaning related to the mo-
bile devices, laptops, virtual reality goggles, wearable tech, or whatever else is coming 
next that facilitates the existence of the information society. Radical metaphors, on the 
other hand, expands a concept beyond its conventionally understood meanings. These are 
usually used in the context of religion with a classic example being the concept of water 
becoming baptismal water. Heinonen borrows the shorthand of A >> B to denote a radical 
metaphor, the above example being denoted as water >> baptismal water.  
The Neo-Carbon Energy project is an interesting test case for exploring possible ap-
plications of the radical vs. contracting metaphors dichotomy. The overall project is fo-
cused on developing new technologies and futures for energy. The concept of “energy” 
in contemporary conversation is taken to mean “electricity.” It is an example of a con-
tracting metaphor: Energy > Electricity. Yet at a cosmological level, “energy” is a much 
larger concept and there are many forms of it. Furthermore, additional contracting meta-
phors could be made: Energy > Food; Energy > Electromagnetic Radiation; Energy > 
Movement; or Energy > Chemical Processes in Living Cells. It is also possible to expand 
the meaning of Energy by forming a radical metaphor such as: Energy >> Life Force.   
Metaphors aid in understanding the relationships among people and concepts. They 
hold influence over futures because they are part of how we perceive our circumstances, 
interpret our experiences, and take actions to achieve goals. One could argue that Cassi-
rer’s radical metaphors are a means for generating new ideas capable of producing sys-
temic paradigm-level change. By expanding the scope of meaning associated with con-
ventional concepts, a radical metaphor can expand the range of possible actions and pos-
sible futures available to an actor or group of actors who face some set of circumstances. 
Metaphors also connect to the aims of elevating creativity and criticality. By connecting 
two or more ideas to change the scope of their meaning, metaphors are similar to the 
combinative function of creativity. By calling one thing another, metaphors serve to high-
light specific meanings and deemphasize others which is similar to the questioning and 
concept tracing of criticality. Therefore, metaphors are a creative and critical means by 
which to push to the edges of conventional understanding.  
2.5 Leverage Points and Metaphors 
The concept of leverage points could be linked to several fields including physics, engi-
neering, business, and systems thinking. In this thesis, its meaning from the field of sys-
tems thinking is taken into use. Meadows (2008, 145) credits Forrester, an early pioneer 
in in systems thinking and a professor MIT School of Management, with introducing the 
concept of leverage points. Forrester describes how leverage points work in his Collected 
Papers, writing, “Through these key points, a small number of actions will radiate a de-
sirable effect throughout the system” (Forrester 1975, 170). Forrester also describes a 
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“counterintuitive” characteristic to leverage points, writing that actions believed to be the 
best ones based on conventional thinking can turn out to have the opposite effect than 
expected or intended when tested in a system model (Forrester 1971, 110). To summarize, 
Forrester’s key idea regarding leverage points is that they are points in systems upon 
which actions can change a system’s overall behavior. A guiding principle for applying 
Forester’s concept of leverage points is that the obvious choice may not be the correct 
one. Actions applied to a leverage point in a system can produce outcomes that are desir-
able or undesirable as well as anticipated or surprising. 
Meadows (2008, 145-165), a student of Forrester and influential systems thinking  
author and professor, discusses leverage points in greater depth, proposing that there are 
12 places to intervene in a system. She ranks them by their potential to transform a system, 
presented below in order of least influential (#12) to most influential (#1): 
 
12.  Numbers – Constants and parameters such as subsidies, taxes, standards  
11.  Buffers—The sizes of stabilizing stocks relative to their flows  
10.  Stock and Flow Structures—Physical systems and their nodes of intersection  
9.  Delays—The lengths of time relative to the rates of system changes  
8.  Balancing Feedback Loops – The strength of the feedbacks relative to the impacts 
they are trying to correct  
7.  Reinforcing Feedback Loops—The strength of the gain of driving loops  
6.  Information Flows—the structure of who does and does not have access to infor-
mation 
5.  Rules—Incentives, punishments, constraints 
4.  Self-Organizing—The power to add, change, or evolve system structure  
3.  Goals—The purpose or function of the system 
2.  Paradigms—The mindset out of which the system—its goals, structure, rules, de-
lays, parameters—arises 
1.  Transcending Paradigms 
 
Meadows argues that acting on a higher level of a system produces a greater change 
than acting on a lower level. It can be observed in her proposed 12 levels that the more 
influential the level (e.g. Transcending Paradigms, Level 1), the broader and more con-
ceptual it is in its scope. For example, contemporary issues are frequently discussed in 
terms of quantifiable statistics and the actions which could produce desirable outcomes 
for those statistics (e.g. reducing the crime rate or increasing number of business starts), 
yet numbers are the lowest level, while the highest two categories of paradigm and trans-
cending paradigm are seldom if ever discussed (e.g. new ways of thinking about justice 
or the relation between human dignity and the work a person does.) 
Meadows’s places to intervene in a complex system is a helpful heuristic for thinking 
about how to produce profound change in a system.12 Discussions about change focus on 
the least influential levels such as numbers, buffers, and stocks. Meadows’s logic is that 
changing who has access to what information or the incentives or punishments for actors 
in a system would impact all the less influential levels. At the time this thesis was written, 
self-organization is held at a vanguard of organizational management—e.g. “teal organi-
zations” proposed by Laloux (2014). Yet, under Meadows’s proposed model, the three 
most influential places to intervene in a system would be to set entirely new goals for the 
																																																						
12 Meadows (2008, 147) bases her 12 places to intervene in system on her experiences in systems research 
and notes they have yet to be validated through empirical research. 
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system, change the paradigm or mindset which begat the system in the first place, or most 
abstractly transcend paradigms entirely.  
Meadows (2008, 162) defines paradigm as “the great big unstated assumptions” and 
“deepest set of beliefs about how the world works.”13 Meadows (2008, 164) offers a few 
means for changing paradigms: point to failures of the old paradigm; speak and act boldly 
in the new paradigm; place people with the new paradigm in places of high visibility; and 
work with change agents, not reactionaries, and targeting open-minded people. She ar-
gues that paradigms hold great influence over systems, observing people who have his-
torically changed society’s unstated assumptions and deepest held beliefs “have hit a lev-
erage point that totally transforms systems” (Meadows 2008, 163). The most influential 
place to intervene, transcending paradigms, is a call for recognizing humanity’s fallibility 
and limits to knowledge. She argues that every paradigm “is a tremendously limited un-
derstanding of an immense and amazing universe that is far beyond human comprehen-
sion” (Meadows 2008, 164).  
The ideas of changing paradigms and transcending paradigms has strong similarities 
to the concept of transforming metaphors (see Chapter 2.3). Inayatullah (2009, 12) uses 
the word paradigm to mean worldview. Following Inayatullah’s usage, MacGill (2015) 
argues for a match between Meadow’s changing paradigms level and the worldview level 
of CLA. Inayatullah (2004, 12) also calls for the deconstruction of conventional meta-
phors in pursuit of new ones as a means for critiquing the present and opening alternative 
futures. This thesis claims that by transforming metaphors, the system of its correspond-
ing worldview is also transformed. This thesis argues that Meadow’s conception of para-
digms also describes the limits of human understanding and knowledge, and while linked 
to worldview, can be taken as a larger concept. If worldviews and paradigms are the limits 
to understanding, metaphors are the leverage points of worldviews.  
Meadows (2008, 164) argues that paradigm change can be made possible by modeling 
systems so they can be seen from outside. In the futuring game being developed in this 
thesis, and in the June 2015 CLA Game, a system of relationships among various roles is 
formed during gameplay. This actor-based system can be understood as a micro-model 
of social dynamics producing the worldview of the game.  
If we accept Meadow’s argument that changing the paradigm and paradigm transcend-
ence are the two most influential places to intervene in a system, then a system of rela-
tionships should change if the paradigm it is situated in changes. Because metaphors play 
such a large role in how we perceive reality, they can be conceptualized in this context as 
paradigm-changing leverage points. By developing a futuring game that supports partic-
ipants in identifying and transforming metaphors acting within a system of relationships, 
new pathways toward desirable futures can emerge.  
Furthermore, this thesis argues that creativity and criticality interact in a way capable 
of expanding conventional understanding and posits that such expansions are linked to 
Meadows’s (2008) places to intervene in a system. From this perspective, any new idea 
capable of changing a paradigm can create an effect which cascades down to lower impact 
leverage points and change how the system behaves. 
Identifying metaphors and transforming them is a means of aligning a system of vari-
ous actors toward desirable futures. The act of transforming the metaphors shows the 
malleability of paradigms—that worldviews can be critically considered and changed. By 
																																																						
13 Meadows refers to Thomas Kuhn’s (1970, 24) conception of ‘paradigm’—a set of commonly held con-
cepts among scientists which guide their scientific inquiry and becomes the ‘normal science.’ Kuhn (1970, 
84-85) argues that when a field of science encounters a problem its paradigm cannot solve, there is a crisis, 
leading to new research, ending in one of three outcomes: 1) the old paradigm can solve the problem after 
all; 2) the problem is found to be too difficult using the tools currently available so is set aside for future 
scientists to address; or 3) a new “paradigm candidate” is launched.  
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engaging participants in acts of identifying and transforming metaphors as a way to 




3 METHODS AND MATERIALS 
3.1 Action Research Approach 
The primary objective of this thesis is to demonstrate a means for developing new and 
innovative participation designs in futures research. To achieve the goal of demonstrating 
a replicable means for developing new and innovative participation designs an action re-
search approach is used. As an application of the action research approach, an iterative 
process of planning, experimentation, and reflection is used to develop a new game ele-
ment or activity.  
Action research is a methodological approach that seeks to generate theory through 
practice and practice through theory. Through an iterative process of inquiry, an action 
research process generates both theoretical and practical understandings that support 
change. (Somekh 2008, 5.) Kurt Lewin (1946, 35) is credited for introducing action re-
search in the 1940s because he called for a “comparative research on the conditions and 
effects of various forms of social action, and research leading to social action”. Because 
action research intertwines theory and practice, proponents argue that it is especially well-
equipped to deal with complexity (Dick 2015, 436-437). Action research is chosen as a 
method for this thesis because of its claimed ability to incorporate situational complexity 
by fitting a specific application of theory to a specific situation and support ongoing learn-
ing. 
Editors Brydon-Miller et al. (2004) introduced the first edition of the journal Action 
Research with a description of what action research is, where it originated, and why it is 
useful. They highlight Peter Reason and Hilary Bradbury’s definition of action research 
as an approach stemming from participatory traditions and democratic ideals aiming “to 
bring together action and reflection, theory and practice, in participation with others, in 
the pursuit of practical solutions to issues of pressing concern to people, and more gener-
ally the flourishing of individual persons and their communities” (ibid., 10-11). To trace 
its origins, Brydon-Miller et al. note how action research is influenced by the works of 
John Dewey and is influenced by contexts such as labor unions and liberation theology. 
They note the work of sociologist Kurt Lewin in the 1940s as a formative point in the 
history of the practice. (ibid., 10-11.) The journal editors present their own varied per-
spectives on how action research is useful, for example Hilary Bradbury argues “Action 
research must draw power from the premises of pragmatism, the belief that we can know 
through doing.” Action research, according to the authors, posits that action and practice 
can generate theory. (ibid., 14-15.) 
For purposes of time economy, this research only uses two action research cycles to 
demonstrate how findings from one cycle can inform the theory and practice of the fol-
lowing cycle. In an application with more available time, more cycles could be completed. 
Additionally, cycles could occur across a series of projects all using a similar set of tools. 
A cyclic quality similar to that found in action research is not commonly found in 
futures methodologies. List (2006, 676) found that the methods included in The Millen-
nium Project Futures Research Methodology version 3.0 do not directly call for iteration. 
However, a second review finds that the methods Delphi, Normative Forecasting, Mor-
phological Analysis Forecasting, and FAR do in fact mention iteration. While iteration is 
overtly called for in these methods and implicitly called for in other methods, few futures 
research methods so far call for an action research approach. 
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Futures studies scholars have advocated for the value of using action research in fu-
tures research and participatory futuring. Bell (2009, 96) argues futurists have commit-
ments beyond those related to knowledge, but also to “creating an anticipatory and action 
science that has some effect on society.” Bell highlights Mannermaa’s (1986, 662) prin-
ciple that a “futures study which does not have any kind of direct or indirect impact on 
the development of society is totally useless, and cannot be called a futures study.” Ina-
yatullah (2004, 11) called action research the “fourth emerging perspective” in futures 
studies among his topology of “three overlapping dimensions”—the empirical, interpre-
tive, and critical. Ramos (2006) describes the intersecting uses of futures thinking and 
action research. He lists eight ways action research and futures studies complement each 
other: participation assists in building an organization’s capacity for futuring, providing 
agency in social change processes, creating demonstrably valid and rigorous knowledge, 
sharing a systems interventionist viewpoint, a recognition that it is impossible for any 
group to have a complete view of a situation and that its ways of seeing affect what con-
clusions are made, attending to visioning methods and frameworks as well as the vision 
itself, holding democratic commitments, and social innovation (ibid., 645). Miller (2015) 
echoes a key premise in action research by describing his approach to futures workshop 
facilitation as “learning by doing” with close attention to empowering participants.   
Ramos points to Anticipatory Action Learning proposed by Sohail Inayatullah as a 
well-developed and explicit combination of the two broad approaches (Ramos 2006, 
646). Ramos may have been the first to categorize several specific methods in what he 
describes as the ‘confluence between action research and futures studies’ (Table 2):   
Table 2.  Three camps in the confluence of action research and futures studies  
(Ramos 2006, 645): 
Action research  
incorporating tacit  
futures thinking 
Futures studies  
incorporating tacit  
participatory action 
Conscious and explicit in-
corporation of the two 
 
- Appreciative Inquiry – 
David Cooperrider 
- Future Search –  
Sandra Janoff and 
Marvin Weisbord 
- Action Inquiry –  
William Torbert 
- Community action  
research and organiza-
tional visioning –  
Peter Senge 
- Total Systems Inter-
vention – Robert 
Flood 
- ‘Participatory futures 
praxis’ as described by 
Wendell Bell 
- Future Workshops – 
Robert Jungk 
- Electronic Town Meet-
ing – Jim Dator 
- Anticipatory Democ-
racy – Clem Bezold 
- Participatory futures – 
Wendy Shultz 
- Action oriented FS – 
Erzsébet Nováky 
- Anticipatory Action 
Learning – Sohail  
Inayatullah, Tony  
Stevenson, Paul  
Wildman, Robert 
Burke 
- Oliver Markley – pro-
posed ‘political action 
futures research’ 
- Authors in Futures 
special issues on ac-
tion research – Dennis 
List, Patricia Kelly, 




For the purposes of this research project, the action research approach strives to be an 
explicit incorporation of futures thinking and action research traditions. 
The ebb and flow of action research and its popularity in the German-speaking scien-
tific community is briefly described by Popp (2013, 4-5). Action research became popular 
in Germany in the 1960s. It evolved through the 1970s as an approach “forwarding a 
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systems-critical and emancipatory claim” but was criticized for being too arbitrary in its 
applications. Starting from the early 1990s, the term “action research” fell out of popular 
use among German-speaking scholars. Popp observes the term “participatory practice re-
search” is the currently used label. Popp argues there for a “productivity” in connecting 
participatory practice research to futures research. 
Mary Melrose (2001) describes how action research can have greater rigor in its im-
plementation. Noting the many influences and variations of action research, she makes a 
short list of key concepts supported by all of these variations, including: "being critical, 
evaluative, systematic, strategic, participatory, collegial, collaborative, self-reflective 
about practice, empowering, emancipatory, and having theory inform practice and prac-
tice inform theory" (ibid., 161). She argues that an action researcher may choose whether 
to act as a participant or a facilitator of a research process depending on the needs of the 
project, but that it is essential for the researcher to keep in mind that she is researching 
the topic at hand “with” not “on” the other participants. (ibid., 161-162.) She discusses 
the importance of considering the audience for an action research project in making de-
cisions regarding rigor (ibid., 163-165). However, she warns of applying rigor in such a 
formulaic way that it detracts from the ‘power, philosophy, and theoretical underpin-
nings’ of action research (ibid., 177). Since this thesis is intended for a master’s thesis, 
the action research cycles aim to be appropriately rigorous in their design, execution, 
observation and analysis.  
While it would be possible, and in some cases desirable, for an action research project 
to have many cycles as the research unfolds, due to time economy, only two are made in 
this research. Two cycles sufficiently can demonstrate how learnings from one cycle can 
inform theory and practice to improve a following cycle. Across the two cycles, or itera-
tions, a similarly structured data collection plan is used. The precise mechanisms for data 
collection are modified in the second iteration based on the strengths and weaknesses 
observed in the first iteration (see Chapter 3.2). 
A complete, playable game is tested for each iteration built from the key game com-
ponents described in Chapter 4. The game materials and instructions for the first iteration 
were developed based on the original June 2015 CLA Game and the researcher’s own 
ideas. Modifications to these key game components were made based on analysis and 
reflection on the data collected from the first iteration. The researcher took a passive role 
in both iterations, choosing not to play the game himself but rather focus on leading the 
group through the instructions. The first iteration was held at the Shift business confer-
ence with participants randomly recruited from the attendees. The second iteration was 
held at a vegan café with participants who volunteered from the futures studies program. 
3.2 Data Collection and Analysis  
The way data is collected in action research affects its rigor according to, according to 
Mary Melrose (2001). She argues that the data collection must be: appropriate to the par-
ticular research context; “inclusive, involving and informing of those supplying data”; 
practical to producing new information, and systematic as opposed to arbitrary or random 
(Melrose 2001, 168). According to Richard Winter (1996, 11), the goals for data collec-
tion in action research include producing systematic and permanent records as well as 
recording and organizing opinions that may otherwise be taken for granted. According to 
Whitehead - McNiff (2006, 64), action research data gathering is more of a dynamic pro-
cess, analogous to the kind used in journalism in which a researcher needs to select “cap-
ture breaking news, explain how the story is unfolding, and offer critical commentary”. 
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Because this application of action research is change-seeking, the data collected needs to 
support the identification of improvements to the game for a following iteration. To sum-
marize, this thesis needs a rigorous, systematic means for gathering evidence useful in 
identifying ways to improve how the game elevates creativity and criticality. 
In this research, data is gathered from the action research cycles using a social research 
concept called triangulation. Melrose (2001, 169) suggests triangulation can be a more 
comprehensive means for gathering evidence because using at least three different means 
of data gathering helps researchers verify patterns in an observed phenomenon while of-
fering opportunities to highlight points of discrepancy. To use triangulation, data collec-
tion uses at least three data gathering methods with each being sensitive to information 
the other data gathering methods may miss. Additionally, to produce optimal outcomes, 
efforts are made to minimize how much the selected data collection methods can influ-
ence each other’s data.  
The three primary data collection methods used in this research are 1) pre- and post-
game questionnaires, 2) game artifacts, and 3) group interviews. Secondary data collected 
during gameplay included audio recording, the researcher’s direct observations, and ‘crit-
ical incident’ photography. These secondary sources of data were only referenced as 
needed to clarify facts for the three primary sources of data. All three of the primary data 
collection tools were modified after being tried in the first iteration and these modifica-
tions are described in Chapter 5.1. The data—the game artifacts, pre- and post-game ques-
tionnaires, and group discussion transcript—are analyzed for how well the game elevates 
creativity and criticality with a goal of identifying improvements for future iterations. 
This analysis both applies the theoretical framework described in Chapter 2 and leaves 
room for new theory and concepts to emerge from the data itself.  
The pre- and post-game questionnaire aims to measure participants’ levels of creativity 
and criticality before and after playing the game (see Appendix 1). The questionnaire is 
designed based in part upon guidelines and best practices suggested in the Ethnographers 
Action Research Training Handbook (Tacchi et al. 2007, section 2.5) The same questions 
are used on the pre- and post-game versions to simplify the measurement of any changes. 
It is intentionally short and all questions except one have predefined answers so it can be 
completed quickly before and after playing the game. 
The first question is intended to provide a baseline for the participant’s perceived lim-
itations on the present situation by asking if they can imagine a 100 percent renewable 
energy future. The second and third questions ask the participants to select the desirability 
and possibility of such a future on a seven-point scale. These first three questions together 
are analyzed to determine if the participants’ perceptions about a 100 percent renewable 
energy future changed after playing the game.   
The fourth question asks participants to identify main causes of the current situation. 
The list of possible answers covers a range of who or what is preventing a transition to a 
100 percent renewable energy system—governments, activists, corporations, consumers, 
developed nations, developing, past generations, or the public. The purpose of this ques-
tion is to ascertain what level of criticality the participants hold toward the current situa-
tion. To analyze the question both quantified (how many items are selected) and qualita-
tive (which items are selected) are evaluated—the number of items showing the broadness 
of group’s perception of causes and the contents of collectively selected and unselected 
answers indicating points of consensus among the participants. In addition to its five main 
questions, the questionnaire asks a few demographic questions. These are intended to 
support transparency in the research and reveal demographic factors which may influence 
dynamics and outcomes of the iteration. These possible dynamics are noted, but largely 
left unexplored in this thesis due to time restraints. 
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Game artifacts produced by the participants during gameplay serve as the second 
source in the data triangulation. Although there were some differences between the itera-
tions, these artifacts included two-sided role cards, metaphor molecule logs, transformed 
metaphor atoms, and a score card (see Chapter 4). The game artifacts are analyzed using 
a hermeneutic process in which the researcher interprets broader meanings from them 
while establishing how creativity and criticality is present or absent. Additionally, the 
game artifacts are evaluated for how well the participants understood their purpose and 
use them during gameplay. 
After playing the game and completing the post-game questionnaire, a group interview 
was held with the participants (see Appendix 2). A group interview not only helps the 
interviewer, but also supports the participants in understanding their own experiences. 
One possible limitation in a group interview is how social dynamics among participants 
can affect who talks and does not talk and which ideas are picked up into the broader 
discussion (Tacchi et al. 2007, section 2.3.2). To help address these issues, the researcher 
made efforts to encourage everyone to contribute even when one or two participants were 
dominating. The group interviews for each iteration were analyzed by transcribing the 
audio recording of it and coding the text for themes. Thematic accounts were then written 
and filtered against the theoretical framework, looking both for evidence of the pre-exist-
ing theory for this thesis and for new theory. While the questionnaires provide before and 
after snapshots of the participants and the game artifacts are what was produced, the group 
interview provided a means for gaining insights into the participant’s experiences of play-
ing the game.  
Timothy Dolan (2015) explores how the concept of informed consent in research ap-
plies to futures studies. He argues that futures studies would be more professionalized if 
it were to apply an extended concept of informed consent, which includes disclosure of 
what kinds of policies and outcomes may result from the project (ibid., 120). This thesis 
takes the position that it is important to the transparency of the research process to de-
scribe the risks, benefits, and special interests of the research to the participants before 
they agree to participate. The participants were asked to sign consent forms before playing 
the game. This consent form was based on a template provided by University of British 
Columbia and was modified to fit with this action research approach. A consent form 
could be considered a passive or neutral part of the research, but in this case, it was ob-
served to have had some influence in both increasing the seriousness with which the par-
ticipants took the experience and setting their expectations for the research session. The 
iterations occurred in the same broad steps: participants were greeted and asked to com-
plete a consent form. They then completed the pre-game questionnaire, played the game, 
completed the post-game questionnaire, and had a group interview.  
By using a triangulation approach, various types of data collected from the two itera-
tions can be mixed, synthesized, and analyzed to provide evidence of creativity and crit-
icality as phenomenon. The two iterations are compared and an evaluation can be made 
of whether improvements made to the game design better supported creativity and criti-
cality in the participants and the game outcomes.  
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4 KEY COMPONENTS OF THE FUTURING GAME  
This chapter describes key components of the futuring game developed through this ac-
tion research called Metaphor Molecule and connects them to the theoretical framework. 
The key components of the Metaphor Molecule game are scenarios, roles, metaphor at-
oms, and metaphor molecules.  
Metaphor Molecule borrows and builds upon several concepts and materials from the 
June 2015 CLA game (see Heinonen et al. 2015). First, front pages of future newspapers 
are used to introduce the litanies of the Neo-Carbon Energy scenarios. Second, from their 
roles’ perspectives, participants convey the role’s worldview by describing what is threat-
ening and motivating of the scenario as well as its enemy and allies. In the June 2015 
CLA Game, gameplay ended with the selection of an overall metaphor for the scenario. 
In this new game, the focus of action is on transforming the metaphors given to each role 
as a means for transforming the relationships the roles have among themselves and to the 
scenario.  
4.1 Scenarios 
The futuring game explores a future scenario. The scenario serves as a stage for gameplay 
and the world in which participants imagine their roles. Participants collectively select a 
scenario to play from the scenario quadrants and in doing so, discuss which one would be 
most interesting to them and why. Their discussion about the scenarios is intended to 
evoke criticality in the normative sense of using their own ideas to determine which one 
to play. It supports creativity by introducing source ideas for later use and starting the 
series of choices the participant makes on their way toward developing intrinsic motiva-
tion to play the game as well as they can. For this thesis, the Neo Carbon Energy Scenarios 
are used in the Metaphor Molecule game (Figure 2).  
 
Figure 2.  Transformative Scenarios 2050 for Neo-Carbon Energy  
(Heinonen et al. 2015, 18). 
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These scenarios are presented along the axes of Peer-to-Peer and Ecological Aware-
ness. The vertical Ecological Awareness axes has Deep Ecology and Pragmatic Ecology 
as its end points while the Peer-to-Peer axes has Corporate (“Centralized”) and Neo-Com-
munal (Distributed) as endpoints. In each quadrants of these axes are the Neo-Carbon 
Energy scenarios: Radical Startups, Value-Driven Techemoths, Green DIY Engineers, 
and New Consciousness. 
Scenarios, as a game component, serve the key function of situating the game in the 
future. If it were not situated in the future, Metaphor Molecule would only be a game, not 
a futuring game. The scenarios also serve as the interface between the game and larger 
futures research projects and concepts. While this game uses Neo-Carbon Energy Sce-
narios as its basis, any reasonably sized (e.g. fewer than six) set of scenarios could be 
explored in this game.  
4.2 Roles 
Roles are a key component of the Metaphor Molecule game—participants create them, 
give them depth, and connect them as a system of relationships. The roles also help par-
ticipants imagine being in the future scenario, a form of experiential futuring proposed 
by Candy (2010, 3). In the game, participants invent roles using creativity and modify 
them using criticality. During gameplay, roles are intended to support creativity by sup-
porting intrinsic motivation to play the game well and support criticality by bringing mul-
tiple perspectives into the game.  
The idea of using roles in Metaphor Molecule originates in the June 2015 CLA Game 
where they were one of four major actions and used to explore the Worldview level of 
CLA. In that game, participant groups were given as set of pre-defined roles (e.g. CEO 
of a Techemoth or Synthetic Biologist) as well as a few blank role cards. (Heinonen et al. 
2015, 20-22.) In contrast, for the Metaphor Molecule futuring game, participants must 
invent their roles for the scenario from scratch, a design choice intended to support the 
participant’s intrinsic motivation and keep the future open-ended. 
To create a role, a participant completes a role card. The participant names the role 
(e.g. CEO or Mother of small children), describes how the role intersects with the scenario 
via an ‘individual PESTEC’ (Political, Economic, Social, Technological, Ecological, Cul-
ture) Futures Table, writes a brief description of the role, and draws a picture. Asking the 
participants to draw a picture of their roles is a way to encourage alternative modes of 
expression, as suggested by McFadzean (2001) and Miller (2011b). 
An experimental part of the role cards is the individual-level PESTEC futures table 
(Political, Economic, Social, Technological, Cultural). Usually, a futures table is used to 
understand a field of possible futures for the purposes of creating alternative future  
images or future scenarios. A futures table (e.g. PESTEC) aids in deepening a description 
of a possible future ensuring several key aspects of it are described.14 Futures tables sup-
port both creativity and criticality by supporting systematic and combinative thinking. In 
“Metaphor Molecule”, futures table is intended to help participants to think through mul-
tiple dimensions of how their role interacts with the future scenario. The abstract labels 
were expected to either cause difficulty for participants or prompt more imaginative and 
varied ideas. 
																																																						
14 In the June 2015 CLA Game, the PESTEC futures table was used by participant groups to describe 
systemic causes within their Neo Carbon Energy scenario. This group activity was tied to the Social/Sys-
temic Causes layer in Inayatullah’s Causal Layer Analysis. (Heinonen et al. 2015b, 20.) 
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Roles support the participants in inventing the world they will inhabit and sharing their 
own thinking about how the scenario would be from various vantage points. They also 
serve as nodes in a system of relationships. 
4.3 Metaphor Atoms 
Each role in the Metaphor Molecule futuring game has a metaphor atom, a visual way for 
placing its metaphor in the center of its worldview (Figure 3). 
 
Figure 3.  Metaphor Atom and its Particles 
A metaphor is the nucleus of a metaphor atom while its four surrounding elements are 
its electrons. Placing the metaphor in the center is intended to prompt participants to con-
sider the metaphor as central to the role’s worldview. The electrons diagonally across 
from each other are in relation to each other—in Figure 3, the white electrons are obstacle-
oriented (enemies, what is threatening in the scenario) while black electrons are attrac-
tion-oriented (allies, motivating). The electrons are positioned this way to support rapid 
interpretation when two Metaphor Atoms are connected as Metaphor Molecules during 
gameplay.  
The electrons—the ally, motivating, enemy, threatening boxes—are intended to both 
prompt the participant to think about the role’s worldview within the scenario and support 
participant immersion into the scenario. The categories are borrowed from the June 2015 
CLA Game in which participants were asked to imagine how their selected role would be 
in 2050 and write on their cards what would be motivating and threatening to them from 
the scenarios, and choose which of the other roles would be worst enemy and best ally. 
(Heinonen et al. 2015, 22.)   
In the Metaphor Molecule game, participants first complete the electrons and then 
make a metaphor for their role. Changes made to the electrons can change the metaphor, 
and changes made to the metaphor and change the electrons. Through these transforma-
tional dynamics, Metaphor Atom help show participants how metaphors and worldviews 
are linked and introduce the notion that their transformation can serve as leverage points.  
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4.4 Connecting Metaphor Atoms  
Metaphor Atoms connect to form Metaphor Molecules. They are a tool for describing the 
relationships among game roles as a system and the perception of metaphors as leverage 
points. They also support creativity by forcing the association of seemingly unrelated 
ideas (McFadzean 2001, 272). Finally, Metaphor Molecules support criticality because 
they are a dynamic, role-based approach to incorporating the metaphor, worldview, sys-
temic causes and litany layers of CLA into a futuring game. The stages of gameplay in-
volving the Metaphor Molecules are expected to be the most important for elevating cre-
ativity and criticality.   
For the purposes of the game, there are two kinds of molecules—weak bonds in which 
two roles have an enemy or ally in common (Figure 4) and strong bonds in which two 
roles have each other as enemy or ally (Figure 5).  During gameplay, four types of Meta-
phor Molecules can be formed: enemy weak bonds, enemy strong bonds, ally weak bonds, 
and ally strong bonds. 
  
 
Figure 4. Weak Bond on a Common Enemy 
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Figure 5.  Strong Bond of Mutual Allies 
The structure of a Metaphor Molecule is linked to the layers of CLA. The Metaphor 
neutrons are the metaphor layer, the contents of the electrons are the worldview layer, the 
interaction of the two atoms in relation to each other represents the systemic causes, and 
the outer edge of the that field of interaction is the litany level. A Metaphor Molecule can 
be read as a story about the roles in relationship to each other.  
When a Metaphor Atom’s metaphor is transformed during the game, its “electrons” 
are evaluated and changed to reflect its new entailments. Changes in the electrons of the 
Metaphor Atoms lead to changes in the Metaphor Molecule—the molecule can break 
apart, change its type from weak bond to strong bond, or change its classification from 
ally to enemy. These changes ultimately change the modeled system of relationships 
among the roles. To give a more practical depiction of how it works, an example of roles 
connected via their metaphor atoms into a metaphor molecule is depicted in Figure 6. 
This example is formed from the roles created during the June 2015 CLA Game by 
participants playing the Value-Driven Techemoths scenario (Heinonen et al. 2015, 35-
37). The highlighted bar through the threats and metaphors of the two roles’ and their 
common enemy indicates the focus of this interpretation. The metaphor (M1) ‘closed 
door’ is held by the role Underground Anti-Corporate Hacker and the metaphor (M2) 
‘luxury jail’ is held by the role Marginalized Person. The hacker is threatened by ‘corpo-
rate autocracy making people not free” while the marginalized person is threatened by 
“isolation reducing goodwill of others.” These two roles with their metaphors share the 
role Techemoth CEO as their common enemy. The Techemoth CEO’s metaphor, not 
shown in the figure, is “The world is my playground and cornucopia of resources.” (Hei-
nonen et al. 2015, 34-36.) Comparing what the hacker and the marginalized person find 
threatening points to these roles having perceived a restrictiveness emanating from the 
Techemoth CEO in the form of limited freedom and isolation. Considering the three met-
aphors in this Metaphor Molecule as leverage points, a transformation of the relationship 
is possible by changing the metaphor of the Techemoth CEO to one that removes what is 




Figure 6.  Example of a Metaphor Molecule built from two roles created by partici-
pants at the June 2015 CLA Game 
This new metaphor could be, for instance, “I am a steward of the world and have a 
duty to sustainably manage its resources and distribute them fairly”. This new metaphor 
may be able to transform the system of this common-enemy relationship. For example, 
the hacker may perceive a different threat in the scenario. Instead of “corporate autocracy 
making people not free” this role may have a new threat of “corporate distribution of 
resources in not fair enough.” With this new threat, the hacker’s new metaphor could be 
transformed to “Robin Hood, stealing from the rich to give to the poor.” For the Margin-
alized Person, the perceived threat of “reduced goodwill of others” is partly relieved if 
the Techemoth CEO is distributing resources more fairly. This change may lead to a new 
threat such as “Relying on the goodwill of giant companies limits what I can say when 
they do something wrong” which could result in a new metaphor “accept and behave.” 
The new metaphors for these three roles are then reflected into their allies, enemies, and 
what is motivating in the scenario. 
Transforming metaphors to change the relationships among the roles depicted in Met-
aphor Molecules are the focal activity of the Metaphor Molecule futuring game. It is the 
game component in which all parts of the Theoretical Framework come together to  




5 ACTION RESEARCH ITERATIONS 
In this chapter, the two action research iterations of the futuring game Metaphor Molecule 
are described and compared and the three types of data collected are synthesized and 
analyzed in relation to the theoretical framework. Additionally, the basis for the changes 
to the game in the second iteration are described.  
5.1 Conducting the First and Second Iterations  
The futuring game Metaphor Molecule, built from the game components described in 
Chapter 4, was tried in two iterations. The first iteration was held in June 2016 at the 
inaugural Shift business conference at Turku Castle and the second in September 2016 at 
a popular vegan coffee shop. Both iterations were held outdoors, although the second 
iteration moved indoors after the weather became too windy and cold.  
Both iterations followed similar phases of play—scenario selection, role creation, met-
aphor atom production, metaphor molecule construction, metaphor transformations, re-
view of transformed metaphor molecules, and scorekeeping (Table 3, see Appendix 3). 
In both iterations, transforming metaphors of the created roles was the focal action of the 
game and was expected to serve as the highest point for creativity and criticality. 
Table 3.  Comparison of Phases of Play in the First and Second Iteration 
First Iteration Game Phases Second Iteration Game Phases 
1. Select Scenario to Play 
2. Create Roles and Relationships 
3. Molecule Construction and Docu-
mentation 
4. Metaphor Transformation  
5. Review of New Relationships 
6. Scorekeeping 
 
1. Select a Scenario to Play 
2. Create Roles for the Scenario 
3. Create Metaphor Atoms  
for the Roles 
4. Build Metaphor Molecules 
5. Tell a Story  
6. Transform Metaphors 
7. Retell the Story  
8. Scorekeeping 
 
The first iteration was planned for between five to twelve participants and five ulti-
mately participated. The participants for the first iteration were recruited by distributing 
24 printed fliers to conference attendees—some were known to the researcher and others 
were strangers. Because the participants were observed to have enough time to present 
and talk with each other during the first iteration, a choice was made to have only five 
participants for the second iteration. These five participants were recruited via an online 
sign-up form shared with futures studies master’s degree students.  
The demographics of the participants in each iteration were similar in two ways. First, 
all participants came from an academic context and second, the gender balance ratios of 
the two groups were the same—three women and two men. There were three key differ-
ences in the demographics. First, all first iteration participants were Finnish and presum-
ably all played the game in English as a shared international language while in the second 
iteration only one participant was Finnish, two were from two different non-English-
speaking countries, and two were from the same English-speaking country. Additionally, 
second iteration participants were all students of the same program and knew each other 
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more than the participants in the first iteration who all came from various disciplines and 
academic roles. Finally, the second iteration participants were all generally younger, in 
their 20s-to-mid 30s, while in the first iteration, the participants came from different age 
brackets ranging from 20s to 50s. These demographic similarities and differences are 
mentioned because they make transparent the limits to the findings of this overall research 
(e.g. it remains unknown how this game functions with teenagers or elderly people) and 
they indicate what additional social factors may have been at play (e.g. intercultural com-
munications, gender systems, or inter-personal familiarity and relationships).  
Analyzing the data from the first iteration led to key changes in the second which were 
intended to improve the game’s capacity to elevate creativity and criticality. Modifica-
tions were made to the game’s objective and scorekeeping system, game rules, metaphor 
molecule logging, metaphor atom design, pre-and post-game questionnaires, and group 
interview questions. 
The game’s objective was a collective one in both iterations—all players were working 
toward a common goal and evaluated together for their performance. In the first iteration, 
the objective was to transform the role’s metaphors to reduce the number of enemy met-
aphor molecules. In the second iteration, the objective was to invent a story about the 
future and then improve it by transforming the relationships among its roles.  The game 
objective was changed to address concerns raised by the first iteration participants regard-
ing how realistic the game was to play. 
In connection to the changed game objective, the scorekeeping system was changed 
from a quantitative one in the first iteration to a qualitative one in the second iteration. 
The reason for this modification was to give participants a more meaningful result than 
an abstract number.15 The quantitative scorekeeping system relied on counting enemy and 
ally metaphor molecules on the starting and ending Metaphor Molecule Logs and doing 
math to calculate a numeric score (see Appendix 4, Figure 9). The qualitative scorekeep-
ing system required participants to individually make qualitative evaluations of the desir-
ability, novelty, feasibility and value of the story they created and then combine their 
individual answers into a collective scoresheet (see Appendix 4, Figure 10). This new 
scoring system was based upon the four creative continua proposed by Litchfield et al. 
(2015) discussed in Chapter 2.1.  
Changes made to the game rules were intended to invite more dynamic discussions 
about the relationships produced in the metaphor molecules and remove friction points 
observed to reduce the state of flow in the first iteration. To encourage dynamic discus-
sion, two additional game phases were added to the second iteration: telling a story about 
the relationships depicted in the Metaphor Molecules and retelling the story after the met-
aphor transformations. These storytelling phases were introduced to prompt the partici-
pants to enact the relationships conveyed in their metaphor molecules, create rich images 
of the future scenario, and loosen the structure of the game.  
The Log of Metaphor Molecules—essential to scorekeeping in the first iteration—was 
completely removed for the second iteration for three reasons. First, it appeared to inter-
rupt participant discussions of the metaphor molecules due to the level of detail it de-
manded (see Appendix 5, figures 11 & 12). Second, leaving it up to the group to impro-
vise their own means for tracking their metaphor molecules could support the group’s 
sense of autonomy and promote their internal drive in playing the game. Third, not 
providing a pre-defined logging system was a way to test if one is even needed and to 
discover alternative approaches for the group to track what was happening.  
																																																						
15 In the first iteration, the participants asked if “seven” was a good score or not. 
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The Metaphor Atom design was modified to close a loophole unconsciously exploited 
by the first iteration participants and to improve the consistency in how participants com-
plete the atom’s neutron and four electrons. The loophole took the form of all first itera-
tion participants claiming their role no longer had enemy relationships in the transformed 
Metaphor Atoms, effectively eliminating all enemy metaphor molecules in the game. To 
close this loophole, the Friend and Enemy electrons were renamed as Helper and Hinderer 
for the second iteration because, while a participant could argue she has no enemies 
among the other roles in the game, it is more difficult to argue there is no one who hinders 
them from achieving their objectives. Furthermore, a rule was added requiring at least 
one role to be named for the Helper and Hinderer electrons. To improve the consistency 
of what was written in the electrons, the phrase “in the scenario” was added to the Threat-
ening and Motivating electron and “of the other roles” was added to the Helper and Hin-
derer.16  
The time horizon of 2050 was added to the pre- and post-game questionnaires on four 
of its five questions (see Appendix 1). The goal of adding this time horizon was to tighten 
the scope of the question and provoke more divergent answers among the participants if 
any such differences exist. This change was made because, in the first iteration, the ques-
tionnaire—particularly the first three questions—produced very similar answers from all 
participants and it was unclear if they were answering for “any time in the future” or some 
more challenging scope of time. 
Both the questions and approach to the group interview changed between the two iter-
ations (see Appendix 2). In the first iteration, the researcher stuck to planned questions 
and asked few new follow-up questions. In the second iteration, the planned questions 
were changed, and the researcher took more initiative to ask follow-up questions as new 
topics emerged. The first iteration’s question “What stood out as surprising or key mo-
ments in the game?” was replaced in the second iteration with a question about how the 
participants felt at which stages of the game. In the second iteration interview, three ques-
tions were added: 1) a planned question about usefulness was added because this charac-
teristic was mentioned in the first iteration interview, 2) a question about new ideas for 
stopping climate change was added to enrich answers given to the same question on the 
questionnaire, and 3) a question about how the participants experienced creativity and 
criticality interacting while playing the game. Of these questions, the first two produced 
meaningful answers while the last question proved too difficult to answer.  
The participants in each iteration selected a different Neo-Carbon Energy scenario (see 
Chapter 4.1) to play—the first iteration played Radical Startups and the second played 
Green DIY Engineers. The first iteration participants chose the startups scenario because 
they were attending a business conference. The second iteration participants selected 
Green DIY Engineers after discussing the possibility of playing New Consciousness, with 
one participant unsuccessfully lobbying the others to play Radical Startups instead. In 
both cases, the selection of the scenarios was observed to help the group understand the 
four scenarios in relation to each other, give the group a first chance to work together to 
solve a problem, and initiate intrinsic motivation to play the game. 
The first iteration participants created the roles of The Collectorist, Hipster Carpenter, 
Teenager, Olympic Athlete, and Disgruntled Anarchist. The roles created during the se-
cond iteration were Training Mindset/Youth Coach, Journalist/Blogger, Local Sustaina-
bility Advisor, Environmental Ministry Position/Left-Leaning Politician, and Dream De-
veloper. Comparing the two sets of roles, the first iteration participants created roles 
which were less directly related to the big themes of the scenario than the second iteration 
																																																						
16 A minor change was made to the Metaphor Atom’s nucleus, moving space for the participant to write the 
Role above the space for Metaphor and connecting the two areas with the word “is” to help reinforce met-
aphor construction.   
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participants. The second iteration also created roles that were more career-oriented than 
the first iteration’s roles. 
In the first iteration, The Collectorist was initially given the metaphor “Anything goes 
but together is best”; the Hipster Carpenter was given the metaphor “Peace, Love and 
Understanding”; the Teenager, “Little Prince, Number One”; the Olympic Athlete, “Head 
in the Clouds”; and the Disgruntled Anarchist, “No Man is an Island.” In the second iter-
ation, the Training Mindset/Youth Coach was given the metaphor “Bridge”; the Journal-
ist, “Sift”; Sustainability Advisor, “Living to help the community and ultimately the 
world. Will admit when unsure. Never afraid to ask for help/advice”; Left-Leaning Poli-
tician, “A reality check, the bigger picture, scraped knuckles”; and Dream Developer, “a 
door to a new world”. (See Appendix 6.)  
After creating the metaphor atoms for their roles, participants connected them into 
metaphor molecules. Through a task intended to encourage the participants to analyze the 
relationship among the roles as a system, they identified which molecule to transform 
first. The first iteration group identified molecules holding the Olympic Athlete as enemy 
as key ones to transform and the second group identified the Youth Coach molecule. The 
Metaphor Molecules from the first iteration are presented in Table 4. 
Table 4.  First Iteration Metaphor Molecules Before and After Metaphor 
Tranformations 
Metaphor Molecules Before Metaphor Transformations 
Allies 
Strong Bonds 
Disgruntled Anarchist <> Hipster Carpenter 
 
Weak Bonds 
Hipster > [Disgruntled Anarchist] < Teenager 
Collectorist > [Disgruntled Anarchist] < Teenager 
Hipster > [Disgruntled Anarchist] < Collectorist 
Enemies 
Strong Bonds 
Olympic Athlete >< Disgruntled Anarchist 
 
Weak Bonds 
Disgruntled Anarchist > [Athlete] < Collectorist 
Hipster > [Athlete] < Collectorist 
Metaphor Molecules After Metaphor Transformations 
Allies 
Strong Bonds 
Hipster Carpenter <> Disgruntled Anarchist 
Hipster Carpenter <> Collectorist 
Olympic Athlete <> Collectorist 
 
Weak Bonds 




In the second iteration, a participant volunteered to record the molecules and invented 
his own system for doing so. Without a predefined log sheet, he chose to indicate when 
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multiple roles shared another role in common. He also included strong bond connections 
in the weak bond molecules (Table 5).  
Table 5.  Second Iteration Metaphor Molecules Before and After Metaphor 
Tranformations 
Before Metaphor Transformations 
Helping 
Strong Bond  
Sustainability Advisor <> Youth Trainer 
 
Weak Bond 
Journalist / Sustainability Advisor / Dream Developer à Youth Trainer 
Dream Developer / Politician à Journalist 
Hindering 
Strong Bond 
Politician < > Sustainability Advisor 
 
Weak Bond: 
Journalist / Dream Developer / Sustainability Advisor à Politician 
Dream Developer / Politician à Sustainability Advisor 






Politician / Journalist / Sustainability Advisor / Dream Developer à Youth Coach  
Politician / Youth Coach / Sustainability Advisor / Dream Developer à Journalist 
Politician / Youth Coach / Dream Developerà Sustainability Advisor 





In the first iteration, the metaphor transformations organically led to all five of the 
metaphor atoms being transformed even though this was not required in the rules.17 A 
similar transformation cascade occurred in the second iteration. In both iterations, the 
groups ended the game with no Enemies/Hinderers. The first iteration, possibly due to 
the focus on two or three roles in relation to each other at a time, produced more strongly 
bonded allies. Meanwhile the second iteration produced large weak bond molecules. A 
participant observed during the group interview for the second iteration that everyone was 
included by the end of their game, which was a desirable outcome.  
Scorekeeping proceeded easily in both groups (see Appendix 4, figures 9 & 10). In the 
first iteration, the group had a score of 7.18 In the second iteration, the group was observed 
to complete the individual scorecards and synthesize the individual scores into the group 
scoresheet with ease. Their score was a highly desirable future with mid-level novelty on 
																																																						
17 Details of these Metaphor Transformations are documented in Appendix 4. 
18 A modification was made to the scoresheet during the first iteration counting the total number of trans-
formed Metaphor Atoms instead of the total number of transformed Metaphor Molecules. 
48 
the Breakthrough Continuum. During the second iteration group interview, a participant 
wondered if they had made an improvement or not. There is greater potential for meaning 
making in the new scoring system, but for the second iteration participants, it remained 
too abstract. In some future iteration, this scoring system would become more sophisti-
cated if it were used twice during the game, once after the first Metaphor Molecules are 
formed, and again after the transformed Metaphor Molecules are formed. That way, the 
participants could use the scoring system to aim for a specific type of improvement (e.g. 
increase novelty or switch to a different creativity continuum or increase the desirability). 
5.2 Thematic Analysis 
This sub-chapter aims to ascertain the creativity and criticality levels for each of the two 
action research iterations based on the theoretical framework. This thesis hypothesizes 
that elevating creativity and criticality helps break through limits to understanding and 
opens new pathways to desirable futures. The theoretical framework suggests this eleva-
tion can be supported by using metaphors as leverage points in a system and the game 
Metaphor Molecule focuses on that action. An analysis of the questionnaires, game arti-
facts, and group interviews shows that overall creativity and criticality appear to have 
been elevated in both iterations, but in different ways and facing different challenges.   
Part of the creativity dynamics in the iterations can be found in the answers given to 
the question asking for ideas to stop or slow global warming (see Appendix 1, tables 10 
& 11). In the first iteration, the post-game ideas were combinative and expanding in 
meaning, indicating the participants’ thinking had evolved during gameplay. In the se-
cond iteration, the post-game ideas were largely the same as from the pre-game, but com-
pressed and narrower in meaning. This analysis indicates that, after playing the game, 
creativity had increased for the first iteration participants and decreased for the second 
iteration participants. However, in the group interviews the participants from both itera-
tions described experiencing elevated creativity. 
In the first iteration interview, the participants described two ways to categorize the 
creativity they experienced: useful vs. new creativity, and social vs. individual creativity. 
All but one of the first iteration participants described creating their roles as a high point 
of creativity. One participant described creating the roles as “giving something form”—
of making something new—while the metaphor transformations was having “a stimulus 
that encourages me to make modifications with a particular goal”. This ‘useful creativity’ 
aligns with Amabile’s (1998) definition of creativity as the production of novel and useful 
ideas. A participant found the independent work of creating roles to be difficult and did 
not like it but had her ‘aha!’ experiences working together as a group to “change some 
things and go further.” In the second iteration, a participant described how modifying his 
role in relation to the other roles helped him test his ideas. This “social creativity” is 
connected to the model for positive affect in a group offered by Amabile et al. (2005) in 
that the interplay among the participants can produce positive emotions which in turn 
support creativity.  
The second iteration group interview produced evidence the group’s positive affect 
was occasionally hampered by occasional negative emotions such as frustration when 
discussions became personal while their sense of flow was lowered at times when the 
rules were not clear. These times of lowered flow included the storytelling stages, which 
were less well developed in the design because they were new. The importance of clear 
rules links directly Csíkszentmihályi’s (2014, 139) notion that rules support the centering 
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of attention, which are essential for initiating the state of flow. The second iteration par-
ticipants also discussed how being an intercultural group contributed to creativity. One 
participant reported feeling most creative while hearing the other participants present and 
describe the roles they created. Another hypothesized that some ideas—such as the jour-
nalist’s work serving as a “launchpad for knowledge”—would have never been developed 
had the group been of all one nationality. They pointed to intercultural communications 
supporting their creativity, which is not part of this thesis’s theoretical framework, but 
noteworthy. Their experience is partly explained by McFadzean’s (2001) factors for cre-
ativity, particularly access to many ideas and new stimuli, and Amabile’s (1998) reference 
to Simon’s “network of possible wanderings.” The more ideas available to a task, the 
more possible combinations exist, and the more potential there is for novelty. 
Creativity levels for the two iterations can also be inferred by the roles produced during 
the game. They can be evaluated based on their novelty within their scenario context and 
the range of domains they introduce. Comparing the roles created in the first and second 
iterations based on their contextual novelty, the first iteration roles are more unexpected 
in relation to the themes of the scenario—none of the roles are directly involved with a 
startup or business life. The second iteration roles were all connected to the theme of DIY 
community and all roles aimed toward helping a small community survive in difficult 
global conditions. From this framing, the first iteration roles were contextually more 
novel and the second iteration roles were less novel. 
Another way to consider the creativity of the created roles is by evaluating the variety 
of domains introduced in the Role PESTEC tables (see Appendix 6, tables 13 & 15). In 
the first iteration, the roles came from many domains such as sports, family, politics, 
subculture, and lifestyle. In the second iteration, the roles came from two domains—
awareness raising and community governance. Reviewing the descriptions of the roles, 
the first iteration roles were attributed more complete lives while the second iteration 
roles were more narrowly career-orientated ones. From reviewing the created roles, the 
first iteration appears to have had a more elevated creativity during the role creation stage. 
Criticality for the purposes of this thesis is explanatory, practical and normative; open-
ing humanity’s options; testing boundaries of socio-economic imaginaries; holding 
awareness of alternative worldviews; supporting openness and contestability of future 
images; and moving from passive observation to active description (see Chapter 2.2). As 
a complicated concept, assessing the criticality levels in the two iterations is admittedly 
challenging. A few approaches are used: 1) comparing the number of systemic causes 
selected on the pre- and post-game questionnaires between the two iterations, 2) review-
ing the various roles for stances toward the scenario, 3) analyzing what the roles perceived 
as threatening and motivating, and 4) assessing if the way the relationships among the 
roles were transformed served to open or close the options for humanity.  
Per a quantitative analysis of the question about causes of the present situation in the 
pre- and post-game questionnaires, the two iterations had differing criticality dynamics. 
The first iteration group collectively selected seven more causes in the post-game ques-
tionnaire than they did in the pre-game. The second iteration group, on the other hand, 
had roughly the same higher criticality at both the beginning and the end of the game (see 
Appendix 1, tables 6 & 7). The second iteration participants’ unchanging and high level 
of criticality before and after the game in the questionnaire matches how two of these 
participants described having the same level of criticality throughout the game during the 
iteration’s group interview.  
Criticality can be found in perspectives toward the scenario assigned by the partici-
pants to the roles they created. Several of the roles created in both iterations were at-
tributed some critical perspective. For the first iteration and the Radical Startup sce-
nario—the best example was the Disgruntled Anarchist who has a “startupper” big 
50 
brother and questions the quality and durability of products and services in a world filled 
only with flash-in-the-pan often short-lived companies. A subtle questioning of the sce-
nario is given in the role of the Collectorist, who is attributed an off-and-on financial life 
and the Teenager who longs for the civic culture from his grandparents’ times. For the 
second iteration and the Green DIY scenario, the role carrying the most criticality toward 
the scenario was the Dream Developer, who sought to help individuals achieve their 
dreams and prosperity in a time of practicality and scarcity. The Journalist/Blogger grew 
up in a “bad culture” due to the isolation of the community. The Sustainability Advisor 
and Left-Leaning Advisor pointed to the difficulties of bringing people together into a 
sustainable way forward. The Youth Coach highlighted the need in the scenario to pass 
on new, low-consumption, ecologically conscious values to the children. These critical 
stances attributed to the roles are ways the participants introduced contestability to the 
given futures presented in the scenario. Furthermore, by engaging with the scenario 
through the roles they created, they moved from passively observing the scenario in the 
prior game stage to actively describing what the possible future would be like.   
Criticality can also be assessed in the metaphor atoms produced for the roles (see Ap-
pendix 6, tables 14 & 16), specifically what the roles found threatening and motivating 
about the scenario. In the first iteration, The Collectorist found the commercial material-
ism of the Radical Startups scenario to be threatening, the Hipster Carpenter believed 
technology and startups should not decide the future, the Anarchist felt threatened by the 
scenario’s loss of long-term purpose, and the Teenager was afraid of the rising protest 
from drop-outs. Meanwhile, the Olympic Athlete identified herself to be the greatest ob-
stacle to her own success. In the second iteration, the Mindset Coach felt threatened by 
the policies and rules of the small Green DIY Engineers community, the Journalist was 
threatened by extreme localness stopping the wider distribution of knowledge, the Sus-
tainability Advisor was concerned about the DIY community’s emphasis on engineering 
interests and self-motivation, and the Dream Developer felt threatened by overwhelming 
practical-mindedness crowding out big thinking. For both iterations, the variety of threats 
perceived by the roles surfaces negative characteristics of the scenario’s dominant regime. 
The role-based threats from the scenarios highlight practical challenges of daily life, nor-
mative ideas about what the scenarios should be like instead, and explanations for how 
society functions. A similar argument could be made for what the roles found motivating. 
The presentation of Metaphor Atoms in both iterations was observed to serve as an 
efficient means for the participants to communicate the worldviews of the roles they cre-
ated. For instance, one second iteration participant, during the group interview, identified 
hearing the other participants present their roles and describe why they thought the role 
was important to the scenario as a time of heightened criticality. Consideration of alter-
native worldviews is a key part of Causal Layered Analysis and a key task for critical 
futures studies.  
While worldviews were not specifically mentioned during the first iteration group in-
terview, values were. One participant described how the scenario acted as a system and 
“we all wanted to be good citizens to that system.” She also observed how “all of our 
norms, our values, were measured against that instead of some kind of absolute goodness 
or badness.” Regarding the transformational action of the game, she observed “we made 
good values even better, and somehow that didn’t feel realistic”. Another participant ob-
served how the game aimed to convert values of the roles, which reminded him of Robert 
Dahl’s proposed mini-popular, or deliberative democracy, in which academics, experts, 
and the public discuss an issue and try to find consensus. Values are linked to normativity. 
Additionally, the work of fitting individual values into the scenario’s systems can be un-
derstood as a form of describing the future instead of observing it. 
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Transforming the metaphor molecules required participants to keep in mind the rela-
tionships among the roles to each other, the relationship of the roles to the scenario, and 
the goal of improving those relationships. The levels of criticality and creativity can be 
assessed by analyzing if the transformed metaphors expanded in meaning and became 
radical or contracted and became more conventional (see Chapter 2.4).   
In the first iteration, the Olympic Athlete did not expand or contract, two of the role 
metaphors contracted in their scope of meanings, the Disgruntled Anarchist metaphor 
expanded, and the Teenager was not transformed at all. The first transformation which 
led to the others was the Olympic Athlete.  While her metaphor transformation from “head 
in the clouds” to “feet on the ground” did not expand its meaning, it did serve to make 
her role more a part of society and lose its enemies. The Collectorist transformed her 
role’s metaphor by contracting it from a structure holding two meanings, “anything goes” 
and “together is best” to a structure holding only the one meaning “together is best” mak-
ing the range of possible meanings less complicated. The Hipster Carpenter’s metaphor 
became more practical, contracting from the broad virtues of “Peace, Love, and Under-
standing” to narrower action orientation which opens up more acceptance for the startup 
scene. The Disgruntled Anarchist metaphor expanded in the number of possible interpre-
tations than the more focused “no man is an island.” The Teenager did not have a meta-
phor transformation, yet changes in the other roles inspired what he found threatening 
and motivating to switch from passive statements to more active ones. (See Appendix 7, 
tables 17-21.) 
In the second iteration, all five metaphors expanded in meaning through their transfor-
mations. The Sustainability Advisor’s metaphor expanded from of a personal mission 
statement focused on service to others, fallibility, and openness into a personal virtue of 
“selfless inspiration”, thus increasing its scope of meaning. The Journalist/Blogger’s met-
aphor expanded from “sift”, describing her work as not removing any knowledge while 
distributing it in small bits people can understand, to “Launchpad for knowledge,” which 
implies setting people out toward greater enlightenment or even emancipation. The 
Dream Developer’s metaphor expanded from “a door to new worlds” to “Green Door”. 
When presenting his metaphor to the group, he described how doors relate to possibili-
ties—if you open a door and nothing is there you can always close it and move on to 
another one. By making it green, he added positivity, sustainability, and safety to the 
original meanings. The Youth Coach’s original metaphor of “bridge” referred to a path 
and connection over an otherwise unpassable place, a way of overcoming an obstacle. 
Transformed into “Shift,” its meaning expanded to mean an energetic shift from an old 
culture to a new culture, pointing toward new ways forward. The Left-Leaning Politician 
metaphor was “a reality check, the bigger picture, scraped knuckles” and transformed to 
“Equal Responsibility”. The first metaphor was a call to action for the people while the 
second was a political virtue both for herself and the wider public. If expanding meanings 
of the metaphors is a key to them serving as leverage points, it could be argued that the 
second iteration group had better success in using them in that way. (See Appendix 7, 
tables 22-26.) 
The aim of elevating creativity and criticality is to support breaking through conven-
tional understanding. Data gathered in the first three questions of the questionnaire pro-
vides evidence for whether the participants in each iteration had a change in perception 
about the feasibility, likelihood, or desirability of a 100 percent renewable energy future. 
Before the game, one participant in each of the iterations answered “No” to the first 
question, indicating they could not imagine a world that no longer uses any non-renewa-
ble fuels. The other four participants in each group answered “Yes” indicating they could 
imagine it. No participants in either iteration changed their answer to this first question 
after playing the game. The symmetry of the answers to questions in the two iterations is 
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likely a coincidence. Had the two No’s turned to Yes’s, it would have represented a dra-
matic change for those two participants. However, these two participants reported holding 
a strong belief that it could not happen—the first iteration’s naysayer argued it is impos-
sible for anything to hold a state of being 100 percent a certain way and the second itera-
tion naysayer was convinced it would require the complete fall of Western Civilization—
an extremely unlikely event—before it could happen. 
For the second question about the desirability of such a future, nearly all the first iter-
ation participants and all the second iteration participants marked it highly desirable (6 or 
7). For the third question regarding the likelihood of a renewable energy future, the first 
and second iteration pre-game answers differed. The first iteration participants gave 
mixed answers with two participants answering lower likelihood and three answering 
middle to higher likelihood while the second iteration participants all answered middle to 
lower likelihood.  
After playing the game, the first iteration participants made very few changes to their 
answers for the first three questions, only one participant changed his answers by slightly 
reducing desirability from 7 (the highest) to 6 and increasing the likelihood from 2 (nearly 
the lowest) to 3 (not quite the middle). This indicates the game did little to increase the 
participants’ already existing assessments of the likelihood of a 100 percent renewable 
energy future. For the second iteration, all participants made no changes to their answers 
to the first two questions while three participants improved their assessments of how 
likely it is for the world to completely stop using non-renewable energy by 2050. One of 
these three participants, Participant 1, changed her answer dramatically from the lowest 
likelihood (1) to slightly above the midpoint (5), while the other two only increased their 
assessments by one. These changes in the second iteration indicate that playing the game 
helped some participants see a 100 percent renewable energy future as more possible.  
Yet probably more important than most of the second iteration group moving at least 
a little toward thinking a 100 percent renewable future was more probable by 2050, sev-
eral reported during the group interview finding new types of solutions for the challenges 
of global warming and new avenues for thinking about possible futures. For instance, the 
creation of the role of the Youth Coach as a means toward mindset change and transition 
was a new and inspiring idea to another participant, who said she had had sports coaches 
her whole life and had never considered how coaches could set larger values. Another 
participant described usually feeling depressed when thinking about climate change sce-
narios, but found hope in focusing on the community scale. Yet another participant de-
scribed how she had not considered how education drove key dynamics in the scenario. 
And another described how before she had thought only about the policy dimension and 
after playing the game, she understood how having a collective mindset, in which people 
fully understand why change is needed and have a vested interest in it is key. These re-
flections from the second iteration participants indicate that new perceptions were opened 
to them.  
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6 DISCUSSION & CONCLUSION 
6.1 Elevating creativity and criticality in game-based futuring 
It is time to return to the primary research question of this thesis, “How can creativity and 
criticality be elevated in participatory futuring contexts, specifically in game-based futur-
ing?” Based on the analysis of the data collected from the two iterations, combining play 
and inquiry into game-based futuring supports elevating creativity and criticality. By tak-
ing the form of a game, this type of futuring supports creativity by evoking positive affect 
from participants, providing rules and structures which initiates and sustains a state of 
flow, helping participants suspend judgement to allow creative dynamics to occur, and 
forcing connections of concepts into novel combinations. Game-based futuring also pro-
vides space for participants to test boundaries of a possible future by openly challenging 
assumptions, discussing how real or imagined circumstances could be changed both in 
the present and future, and actively describing more desirable futures. 
A challenging part of elevating creativity and criticality in game-based futuring is  
detecting the elevated states of these characteristics without simultaneously lowering 
them. Two of the data collection tools in this research, the Metaphor Molecule Log Sheet 
in the first iteration and the questionnaires in the second, were observed to reduce levels 
of creativity and criticality. The delicate solution is to find the balance between collecting 
comprehensive-enough data to meet the research goals and interfering as little as possible 
with the phenomena being studied via the game-based approach. It could be argued, how-
ever, that some of the data collecting tools themselves support reflection and thereby sup-
port criticality. 
The scorekeeping system developed in the second iteration, inspired by the nuanced 
continua of creativity proposed by Litchfield et al. (2015, 249; see Table 1), was observed 
to support participants in taking a critical, or at least a reflective, perspective toward their 
collectively produced creative work. The second iteration produced evidence of the po-
tential for tools like this continua-based scoring system to support participants in folding 
creativity and criticality together to consciously steer their group creative process. In 
some future iteration of metaphor molecule, it would be worthwhile to experiment with 
introducing this creativity continua assessment tool earlier during gameplay so that it can 
be used more actively by the group to set their own creativity target (e.g. a highly novel 
story on the radical continua) for the game. Such a step would support the internal drive 
of the participants while simultaneously encouraging a critical perspective toward what 
kind of creative outcomes are most worthwhile to pursue.  
The metaphor transformation stage of the game was observed in both iterations to sim-
ultaneously call for greater creativity and criticality from participants. Furthermore, the 
action of transforming metaphors was observed to produce significant changes to the sys-
tem of relationships among the roles of the game. This observation suggests that elevated 
creativity and criticality work together to produce metaphor transformations as system 
interventions.   
Producing a futuring game in pursuit of theory-driven goals also required creativity 
and criticality from the researcher. Creativity was required in planning the iterations, de-
signing game materials, defining the game rules, and inventing improvements to the 
game. Criticality was required in linking game materials to the theoretical framework, 
analyzing the data of the first iteration for improvements, and being open to making bold 
modifications as the data indicated. These requirements were found to function as an ad-
ditional learning loop in the research process. 
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6.2 Using action research to create new futuring games 
When action research is used to create and to develop futuring games, the approach can 
produce new ideas and generating evidence of how well those ideas reach the intended 
goals. Because the approach to action research applied in this thesis sought to improve an 
object of research through planning, observation and reflection, it proved to be a practical 
yet rigorous way to design and improve the participatory futuring game. In the case 
presented in this thesis, a balance was struck between rigor and fluidity—iterations were 
systematic in their data collection and facilitation, but new ideas suggested by participants 
were sometimes tried on the spot.  
The first iteration demonstrated that action research can be used to create a game. At 
the minimum participants were observed to understand what they were doing was playing 
a game and approached the activity with a spirit of playfulness. The second iteration went 
further and showed how action research can structure experimental improvements to a 
futuring game. In this case, some parts were improved—for instance placing greater at-
tention on problem discovery by giving the group latitude to select which metaphor mol-
ecule had the greatest influence on their game’s system of relationships. If there were 
future iterations, the Metaphor Molecule game could be improved even more.  
The iterative nature of action research allowed for the creation of the new futuring 
game and the tools for evaluating its outcomes to occur alongside each other. Examples 
of the tools co-evolving with the game was the addition of the 2050 time horizon to some 
questions on the questionnaire, the modification of the interview questions, and the total 
reinvention of the scoring system for the second iteration. The need for this co-evolution 
is evidenced by how some tools did not work as intended, for instance participants in both 
iterations found it difficult to report their experiences with criticality during the game. If 
there were a future iteration, the questions about criticality in the group interview could 
be improved based on the previous iteration experiences. Modifications could also be 
made to the game materials so that participants more readily understand how to use them. 
Generating evidence of any phenomena relies on the quality of data gathered. Using 
triangulation in gathering data helped produce a more comprehensive view of what hap-
pened during each iteration. For example, a second iteration participant’s account of her 
criticality during the group interview were contradicted by changes she actually made to 
her post-game questionnaire. Synthesis of the three types of data tended to produce more 
dynamic insights. However, analyzing the game artifacts often focused on assessing the 
creativity and criticality game outcomes while analyzing the group interviews and pre- 
and post-game questionnaires often focused on understanding the creativity and criticality 
the participants experienced.  
A tension in making this action research arose between thoroughness of data analysis 
and speed of iteration. It was assumed at the beginning of this research project that 
iteration would occur quickly, producing viable results which could be analyzed and 
translated into meaningful improvements. Because of this tension, a researcher using 
action research to develop new participatory futuring appears to have a choice between 
making more and faster iterations with lighter analysis or making fewer iterations with 
heavier analysis. In the case of this research, the latter choice was made. In a more 
practical situation where a researcher or practitioner needs to produce a viable futuring 
game more quickly, doing more iterations with lighter analysis may produce a more 
fitting outcome.  
Another choice to make in using action research to develop new futuring games is 
whether to use an open or closed process. The process used in this research was closed—
the researcher was primarily responsible for the research outputs and participant 
involvement was limited to being a participant in iteration sessions. These choices were 
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appropriate for this game because only the researcher was responsible for producing a 
thesis from the work and it would have been unfair to ask participants to do more of the 
research work itself. However, action research can be applied in a more participatory way 
in which the group plays a larger role in authoring the futuring game produced or even 
the research design itself. In such a case, close attention would need to be paid to how 
credit is given to all authoring and contributing parties, developing analysis systems in 
which all could participate in learning from each iteration, and clarifying responsibilities 
in how outputs can be used.  
As was discussed in Chapter 3.1, action research is argued to be a suitable method for 
handling the complexity inherent in a research context. Indeed, complexities were 
encountered in both iterations—everything from environmental factors such as sounds, 
unexpected music, weather to personal factors such as stress, mood, and existing 
relationships among players to social factors such as cultural backgrounds, inter-cultural 
diversity of the group, perceived gender expectations, and scripts of behavior in the 
specific setting (e.g. a conference or a café). The flexibility of action research as a method 
allowed for many of these complex factors to simply be part of the study without reducing 
the validity of the findings. In fact, it can be argued these details added richness to the 
research by introducing surprise micro-findings (e.g. when a truck idles briefly next to 
your participants, their affect becomes more negative). In a more open and participatory 
action research approach, in which the participants were more involved in developing the 
game, some of these complex factors could be dynamically addressed during the game 
session.  
An action research approach can be used to develop theory and practice in game-based 
futuring. Taking an action research approach fosters creativity and criticality in the de-
velopment of the game itself, which contributes to the quality and practicality of the re-
sulting game. It is easy to imagine a third, fourth, and fifth iteration of the Metaphor 
Molecule game being helpful in its evolution. Through thoughtful iterations, it would 
become more valuable as a tool for futures research and foresight consulting practice.  
6.3 The Metaphor Molecule game and its generalizability  
The Metaphor Molecule game was designed to have Neo-Carbon Energy scenarios as its 
main content. However, it could also be used to explore any set of scenarios, if they are 
few enough in number and easy enough to understand during gameplay. This game could 
also be used as a part or after a scenario making process to help immerse stakeholders in 
the scenarios. It has first been developed as a scenario exploration tool, but it is possible 
it could be used with futures research methods other than scenarios. For examples, it could 
be used for a classic Jungk-styled Futures Workshop or an organizational visioning pro-
cess. 
Perhaps the greatest contribution Metaphor Molecule can make to participatory  
futuring is its capacity to re-humanize the future.  In discussions of future driving forces, 
technology convergences, and other futures studies topics, people and the dynamics 
among them are often left out of the picture. Since the Metaphor Molecule game focuses 
attention on roles and their relationships, it can be helpful in identifying ways to bring a 
set of future relationships into greater harmony or understand potential dynamics among 
future people. 
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6.4 Assessment of value generated for Neo-Carbon Energy 
One of the research questions of this thesis asks, “In what ways could the produced  
futuring game provide insights to the specific foresight project of Neo-Carbon Energy?” 
Both iterations of Metaphor Molecule generated some potentially valuable insights for 
the Neo-Carbon Energy project.  
In the first iteration of Metaphor Molecule, the roles you would expect to find in the 
Neo-Carbon Energy Radical Startups scenario such as startup founders, investors, busi-
ness regulators, or startup customers were not the roles created by the participants.  
Instead, they chose to create roles on the peripheries of startup culture, most of whom 
could be characterized as ordinary people (see Appendix 6, Table 13). The one more ex-
traordinary role was the Olympic Athlete. In thinking about the Neo-Carbon Energy  
project’s Radical Startups scenario, this role can serve as a metaphor for a startup founder. 
In other words, a startup founder is an Olympic Athlete and the market is an international 
sporting event. The entailments of this metaphor include: work is a sport; fine tuning your 
startup idea is training to win a gold medal; and fame, glory, and wealth are yours if you 
succeed. This metaphor is an easy fit with present-day startup culture. Therefore, like the 
Olympic Athlete, some startup founders have their “heads in the clouds” and would ben-
efit themselves and society by transforming that metaphor to “feet on the ground.” If 
many founders grounded themselves in their communities with concern for the well-being 
of society, the startup scene could transform from one that can be perceived as only help-
ing rich and privileged men become richer and more privileged into one in which people 
of all walks of life—women, students, immigrants, elderly, children, and minority 
groups—are empowered to produce value and benefit from creating scalable businesses 
grounded in true societal needs. The other roles created in the first iteration questioned 
the implications of a regime of radical startups for themselves and society. The teenager 
had a generational nostalgia for the society of his grandparents while the disgruntled an-
archist found the sustainability of craftsmanship and communities to suffer. The perspec-
tives of these roles point to less tangible social dimensions of the scenario related to trust, 
community, and quality. 
Similar to the first iteration, the second iteration participants created a set of roles for 
the Green DIY Engineers scenario that are not commonly considered—no engineers or 
makers appeared (see Appendix 6, Table 15). A couple of these roles, the youth coach 
and the journalist, especially after their metaphor transformations, were focused on the 
work of education and knowledge sharing. The group identified the youth coach/mindset 
trainer as the most influential role to transform which raises the question, who supports 
education and knowledge sharing in small communities of the Green DIY Engineers sce-
nario? In a world where so much has gone wrong and small communities are left to vie 
for themselves, spreading knowledge and supporting holistic thinking would be quite im-
portant to sustaining a 100 percent renewable energy system for the long haul. Their cre-
ated roles also highlighted the need for new approaches to governance, collective action, 
and inspiring innovation.  
The experiential qualities of the Metaphor Molecule game also contributed value to 
the Neo-Carbon Energy project. Because of this research, ten people have actively imag-
ined what it would be like to be in one of its four scenarios. These acts of immersion 
could be argued to have opened up new possibilities in the minds of the participants and 
planted seeds for new 100 percent renewable energy possibilities. In this way, it has 
shown it can function as an interface between the larger Neo-Carbon research project and 
the public. It can provide a two-way flow of ideas and inspirations.  
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6.5 Limitations of this study 
One limitation of this research is that it itself was a creative process and as such intro-
duced some cognitive bias in the researcher. This bias could have at times excessively 
highlighted the successfulness of the futuring game, or conversely, overemphasized its 
failures. Since scientific research should be open-ended—the outcomes of this research 
could not be a foregone conclusion. Therefore, sincere efforts have been made to over-
come possible cognitive biases such as re-evaluating data to ensure conclusions are valid. 
Another limitation is that participants for both iterations only came from academic 
backgrounds. While this limitation made the two iterations more like each other, it re-
mains unknown how well the game can elevate creativity and criticality for people further 
away from higher education, such as midcareer business people, planners, or high school 
students. In future, iterations could be run with these groups or mixes of groups to gain a 
better understanding of its range of applications. 
6.6 Possible future applications  
A key strength of the Metaphor Molecule game is its emphasis on roles, social relation-
ships as systems, and potential for change through metaphor transformations. Because of 
the game’s emphasis on roles, it is well suited to situations in which people are attempting 
to work together to improve their common situation. It also has shown some capability 
for extending a group’s empathetic reach to people and identities different from them-
selves. Applications of the Metaphor Molecule game could be easily found in organiza-
tional development, visioning, and policy making. In the two iterations and along the way 
of producing this research, the participants mentioned several possible uses for the Met-
aphor Molecule game, ranging from organizational planning to personal futuring. These 
uses included helping people find a role for themselves in a future scenario such as a 
startup or a workplace transition, supporting policy making, identifying dynamics among 
a group of people and how to improve them, finding limits and obstacles to desirability 
in a scenario from various perspectives, inventing new desirable futures, encouraging in-
tercultural understanding, or inventing new actors to help resolve the world’s biggest 
challenges. The participants came up with these possible uses without any prompting.  
A challenge to participatory futures research projects with time horizons of 35 years 
or more is to imagine the implications of a possible future on future people. As we grow 
older, we ourselves change, so it is never as simple as imagining our current selves in a 
future time. It is understandably difficult for anyone participating in a futures workshop 
to think beyond their own lived experiences in the present. The tendency to be trapped by 
present understandings unfortunately limits the novelty of future images produced and 
tends to produce futures images which are merely reflections of how people perceive the 
present. Through further development and iterative action research the Metaphor Mole-
cule game could evolve into an important tool for supporting futuring participants seeing 
futures from perspectives of imagined future people who have significant differences 
from their own present-locked selves.  
Fundamentally, Metaphor Molecule appears to be best suited for elevating creativity 
and criticality in service of supporting empathy toward others in the development of de-
sirable futures. Perhaps it could be used to stop an armed conflict, avert global warming, 
or begin a holistically desirable radical societal transformation. 
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6.7 Where to go from here 
This thesis has been built on the assumption that elevating creativity and criticality is 
valuable to shaping desirable futures through participatory futuring. This action research 
case study showed how elevating creativity and criticality are worthwhile objectives for 
participatory futuring. This research could go forward in many directions—four of these 
possibilities are described below. 
The first possible direction is to develop the theoretical framework by investigating 
how creativity and criticality interact as forces or behaviors in participatory situations. 
While attractive to think about, this interaction was largely left unexplored in this thesis 
due to time constraints. The specific nature and typologies of interactions between crea-
tivity and criticality would be a strong contribution to the fields of organizational creativ-
ity, educational studies, and futures studies. Further work could be done to develop tools 
for collecting data about the interaction between creativity and criticality. A possible re-
search question would be “How do creativity and criticality support each other in produc-
ing new ideas, insights, and understandings in group processes?” 
The second possible direction is to experiment with participatory action research 
(Kemmis et al. 2014) instead of the more traditional researcher-led model used here. In 
participatory action research, all participants consider themselves to be researchers. A 
participatory action research approach could be valuable in situations where it is im-
portant for the participants to feel ownership of their output—in this case the new futuring 
game. One potential case would be to bring stakeholders from multiple organizations to-
gether to create a futuring game as a means for popularizing the results a futures study 
they sponsored. Developing a futuring game using participatory action research would 
require a deeper understanding of best practices in establishing an equal footing among 
the participants and empowering them to engage in the action research process. It also 
may require the development of tools for rapidly sharing and collectively reflecting upon 
the outcomes of the iterations.  
A third possible direction is to explore futuristic computational approaches. While this 
instance of Metaphor Molecule was built for humans to play together in small groups, it 
may be possible, as artificial intelligence (AI) and quantum computing advance, to run 
the game as a massive-scale agent-based simulation. Such a simulation could either invent 
its own roles or take inspiration from a set of social media accounts (e.g. Facebook pro-
files) or some other data source. Once the roles were generated, and their metaphor atoms 
completed, the AI would be able to produce optimal metaphors among perhaps thousands 
of roles to obtain some desirable future. Scaling back from this radical idea, it may be 
more useful to use ICT to collect the real inputs of people from a large organization to 
simulate how they would help or hinder each other. Such a simulation could help antici-
pate possible pitfalls in group dynamics and aid in preventing future unproductive con-
flicts among staff. However, these computationally driven possibilities for Metaphor 
Molecule pose a great risk of dehumanizing real people or groups. To counter this risk, it 
would be essential to aim such endeavors at supporting human agency.  
A fourth possible direction is to use Metaphor Molecule as an experimental entry point 
for discussing intercultural futures. Intercultural communication is one of the most diffi-
cult challenges facing many organizations. Complications frequently occur in organiza-
tions and society when words and their meanings and intentions are misunderstood by 
people from different cultural backgrounds. Meanwhile, the second iteration participants 
found playing the game with people from multiple cultural backgrounds expanded the 
group’s range of available ideas and perspectives, contributing positively to their creativ-
ity and criticality. Because the game emphasizes roles and transforming social systems, 
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it is a good candidate for synthesizing the theory and methods from intercultural commu-
nications and futures studies into a possible new subfield called intercultural futures.  
Any of these four possible directions would contribute to knowledge about developing 
new game-based futuring games and provide new insights into how people can elevate 
their creativity and criticality in pursuit of new ideas and understandings. At the very 
least, this research has shown there is great potential in people elevating creativity and 
criticality in collaboration to widen their thinking and produce new combinations of ideas.  
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APPENDIX 1 – PRE- AND POST-GAME QUESTIONNAIRES 
 
Figure 7.  First Iteration Pre- and Post-Game Questionnaire 
 
PRE- & POST-GAME QUESTIONNAIRE – ITERATION 1 
Age: ___  Gender: Man / Woman / ________ Nationality: _____________________ 
Occupation: _______________________ Industry/Field: ________________________ 
  
1. Can you imagine a world that no longer uses any non-renewable fuels (oil, coal, natural 
gas, uranium, etc.)? 
 
Yes   No 
 
2. How undesirable or desirable is it for the world to stop using non-renewable fuels? 
 
Very Undesirable  1 2 3 4 5 6 7   Very Desirable 
 
3. How unlikely or likely is it that the world will completely stop using non-renewable 
fuels?  
 
Very Unlikely  1 2 3 4 5 6 7   Very Likely 
 
4. What in your opinion are main causes for the world’s present day reliance on non-
renewable energy sources? (Check all that apply.) 
 
_ Needs of industry 
_ Ineffective grassroots/citizen activism 
_ Lack of action by national Governments 
_ Too slow action by international organizations 
_ Too much government regulation 
_ Greed of corporations 
_ Unchangeable consumer behavior 
_ Energy demands of Developing Countries 
_ Energy demands of Developed Countries  
_ Lock-in from decisions of past generations 
_ Too few people care 
_ Other (describe): ____________________ 
 
5. Briefly describe one way (or more) that global warming could be slowed, stopped, or 






Figure 8.  Second Iteration Pre- and Post-Game Questionnaire 
 
PRE- & POST-GAME QUESTIONNAIRE – ITERATION 2 
Age: ___  Gender: Man / Woman / ________ Nationality: _____________________ 
Occupation: _______________________ Industry/Field: ________________________ 
  
1. Can you imagine a world in the year 2050 that no longer uses any non-renewable fuels (oil, 
coal, natural gas, uranium, etc.)? 
 
 
Yes   No 
 
 




Very Undesirable  1 2 3 4 5 6 7   Very Desirable 
 
 
3. How unlikely or likely is it that the world will completely stop using non-renewable fuels by 
the year 2050?  
 
 
Very Unlikely  1 2 3 4 5 6 7   Very Likely 
 
 
4. What in your opinion are main causes for the world’s present day reliance on non-renewable 
energy sources? (Check all that apply.) 
 
_ Needs of industry 
_ Ineffective grassroots/citizen activism 
_ Lack of action by national Governments 
_ Too slow action by international organizations 
_ Too much government regulation 
_ Greed of corporations 
_ Unchangeable consumer behavior 
_ Energy demands of Developing Countries 
_ Energy demands of Developed Countries  
_ Lock-in from decisions of past generations 
_ Too few people care 
_ Other (describe): ____________________ 
 
5. Briefly describe one way (or more) that global warming could be slowed, stopped, or reversed 
by 2050. (Feel free to continue on the back of the page.) 
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Table 6.  First Iteration Post-Game Questionnaire Answers with Changes from 
Pre-Game Questionnaire in Parenthesis   
Question \ Participant Code 1 2 3 4 5 
1. Can you imagine a world that 
no longer uses any non-renewa-
ble fuels (oil, coal,  











2. How undesirable (1) or desir-
able (7) is it for the world to stop 











3. How unlikely (1) or likely (7) 
is it that the world will com-













4. What in your opinion are main 
causes for the world’s present 
day reliance on non-renewable 
energy sources? (Check all that 
apply.) 















5. Briefly describe one way (or 
more) that global warming could 
be slowed, stopped, or reversed 
by 2050. (Feel free to continue 
























19 Changes are presented as positive or negative numerals in parenthesis. A positive number indicates the 
participant marked their answer that much higher in the post-game questionnaire. A negative number indi-
cates the participant marked their answer that much lower. A zero indicates instances where the participant 
had no change in the number of items.  
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Table 7.  Second Iteration Post-Game Questionnaire Answers with Changes from 
Pre-Game Questionnaire in Parenthesis   
Question \ Participant Code 1 2 3 4 5 
1. Can you imagine a world in the 
year 2050 that no longer uses any 
non-renewable fuels (oil, coal, 











2. How undesirable (1) or desira-
ble (7) is it for the world to stop 












3. How unlikely (1) or likely (7) 
is it that the world will com-
pletely stop using non-renewable 












4. What in your opinion are main 
causes for the world’s present day 
reliance on non-renewable energy 
sources? (Check all that apply.) 















5. Briefly describe one way (or 
more) that global warming could 
be slowed, stopped, or reversed 
by 2050. (Feel free to continue on 
























Table 8.  First Iteration Pre- and Post-Game Questionnaire answers to question 
about causes for present day reliance on non-renewable energy compared 
Answers given to ques-
tion: “What in your 
opinion are main causes 
for the world’s present 
day reliance on non-re-
newable energy 
sources?  
(Check all that apply.)” 
Pre-Game  
Participant Selections  
and Total 
Post-Game 
Participant Selections  
and Total 
1 2 3 4 5 Total 1 2 3 4 5 Total 
Needs of industry  x  x x 3  x  x x 3 
Ineffective grass-
roots/citizen activism 
     0   x   1 
Lack of action by na-
tional Governments 
    x 1  x   x 2 
Too slow action by in-
ternational organiza-
tions 
     0     x 1 
Too much government 
regulation 
     0      0 
Greed of corporations   x x  2   x x  2 
Unchangeable con-
sumer behavior 
 x x   2 x x x x x 5 
Energy demands of De-
veloping Countries  
 x   x 2  x   x 2 
Energy demands of De-
veloped Countries 
 x x x x 4  x  x x 3 
Lock-in from decisions 
of past generations 
 x x  x 3  x x  x 3 
Too few people care      0  x x   2 
Other: Costs of renewa-
ble technology 
x     1 x     1 




Table 9.  Second Iteration Pre- and Post-Game Questionnaire answers to question 
about causes for present day reliance on non-renewable energy compared 
Answers given to ques-
tion: “What in your 
opinion are main causes 
for the world’s present 
day reliance on non-re-
newable energy 
sources?  
(Check all that apply.)” 
Pre-Game  
Participant Selections  
and Total 
Post-Game 
Participant Selections  
and Total 
1 2 3 4 5 Total 1 2 3 4 5 Total 
Needs of industry x x   x 3 x x   x 3 
Ineffective grass-
roots/citizen activism 
x  x   2   x   1 
Lack of action by na-
tional Governments 
 x x x x 4 x x x x x 5 
Too slow action by in-
ternational organiza-
tions 
     0      0 
Too much government 
regulation 
     0 x     1 
Greed of corporations   x x  2  x x x  3 
Unchangeable con-
sumer behavior 
x x  x  3 x x  x  3 
Energy demands of De-
veloping Countries  
x x    2 x x    2 
Energy demands of De-
veloped Countries 
x x    2 x x    2 
Lock-in from decisions 
of past generations 
  x   1   x   1 
Too few people care   x x x 3   x x x 3 
Other: Costs of renewa-
ble technology 
    x 1     x 1 
Participant Totals 5 5 5 4 4 23 6 6 5 4 4 25 
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1 Great catastrophes, lack of 
food/environmental crises &  
refugees 
Sanctions, normative  
atmosphere/culture [in question, 
she circled the word “slowed”] 
2 Distributed energy solutions  
organized via sharing economy 
Minipublicus of deliberative  
methods to decision making 
3 Sticks: Banning as many of the 
harmful actions as possible (cf. 
Burning the cornfields after har-
vesting in Brazil) 
Carrots: develop “consumer 
clean-tech” sector as well as possi-
ble. 
Opportunities to non-consumption 
should multiply. 
4 [no answer given] Solar energy [heart] 
Get people (women especially) to 
read/learn stuff about it! 
5 Cold Fusion produced smaller 
scale OR through government 
non-commercially. 
Cold Fusion widely implemented 












1 Using alternative energies Using alternative energies 
2 Limitations to meat consumption 
for example by severely restricting 
the availability of especially cattle 
meat; and promotion and govern-
ment support for alternative pro-
tein sources. 
Limitations to cattle 
3 Increase global awareness of a pre-
vious generation engraining in our 
minds that we need to use fossil 
fuels. This idea is outdated, but 
perpetuated by many corporations 
who do not want the expense of 
adapting because it’s not profita-
ble. 
Still removing the idea that fossil 
fuels are requirements/necessities. 
Stop letting money lead the world. 
4 Require a set timetable for compa-
nies & city’s infrastructure to ret-
rofit and make the fines for non-
compliance quadruple the cost of 
the actual upgrades or changes. 
Heavily tax drivers to fund in-
crease in public. 
Heavy tax of the polluters. Way 
more than their yearly profits. 
5 1. Reduce the price of renewable 
technologies. 
2. Regulate where necessary (for-
bid the use of non-renewable re-
sources after the economic condi-
tions for transformation are cre-
ated.) 
1. Cut down the costs of renewable 
technologies. 
2. Where necessary, forbid the use 
of non-renewable resources after 
economic conditions for switch to 
renewable energy are present. 
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APPENDIX 2 – GROUP INTERVIEW QUESTIONS 
First Iteration  
 
Reflect upon the game session. What moments, if any, stand out in your memory? 
 
If a creative idea is a novel, yet useful one, are there any ideas that were produced while 
playing the game which you found to be more creative than the others? What were they? 
 
If criticality is taking a critical perspective toward current understandings of a situation, 
including assumptions, mental models, and other conventions, were any ideas produced 
in the game that you found to be more critical than the others? What were they? 
 
Planned, but not asked: How did you feel while playing the game? 
 
Planned, but not asked: What new thoughts, if any, do you have about energy, global 




What emotions did you feel at which parts of playing the game? 
 
If a creative idea is a novel, yet useful one, are there any parts of the game which you 
found to be more creative than the others? What were they? 
 
If criticality is taking a critical perspective toward current understandings of a situation, 
including assumptions, mental models, and other conventions, did any part of the game 
help you have a critical perspective more than others? What were they? 
 
Can you describe any experiences while playing the game where you were both more 
critical and creative than usual? 
 
What new thoughts, if any, do you have about energy, global warming, and climate 
change based on playing the game? 
 
What uses or applications can you think of for this game? 
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APPENDIX 3 – GAME RULES FOR BOTH ITERATIONS  
First Iteration Game Rules 
Six Phases of the Game 
1. Select Scenario and Read It 
2. Create Roles and Relationships 
3. Build and Document Metaphor Molecule 
4. Transform Metaphors 
5. Review of New Relationships 
6. Scorekeeping 
 
How to play 
1. Select scenario to play and read it 
• As a group, review the four provided scenarios and select one to play. Be quick 
so you have more time to play the game.  
• After selecting a scenario, one player reads the litany out loud. 
2. Create Roles and Relationships 
• Each player takes a blank Role Card. 
• On the Role Details side, describe a role you’d like to play in the scenario. Be as 
specific, yet brief, as possible. These details will help you and the other players 
understand the role.  
• After all players ready, each player presents their role details.  
• Flip your card over to the Metaphor Atom side. Imagine your role’s life in the 
scenario. In the indicated spaces, fill in what is “threatening” and “motivating” to 
your role as well as which of the other roles are “worst enemy” and “best ally”. 
Leave the metaphor space in the middle blank. 
• Each player presents what is threatening, motivating and who is worst enemy and 
best ally for their roles. 
• To complete the Role Cards, each player comes up with a metaphor for their role 
in the scenario and writes it in the Metaphor box on their Role Card.  
• Each player presents their role’s metaphor.  
3. Build and Document Metaphor Molecule 
In this stage, your group will build all the possible combinations of Metaphor Molecules 
from the roles created in phase 2. There are two ways Metaphor Atoms connect: as Strong 
Bonds (two roles hold each other in the same relationship, either as enemy or ally) or as 
Weak Bonds (two roles have a common enemy or ally).   
• Explore Alliances 
o Connect cards by mutual allies. Mutual Allies are two roles that identify 
each other as Best Ally. Document these on the “Metaphor Molecule” Log.  
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o Connect cards by common allies. Common allies are two (or more) roles 
that share a third role as an ally. Document these on “Metaphor Molecule” 
Log.  
• Explore Enemies 
o Connect cards by mutual enemies 
o Connect cards by common enemies 
4. Transform Metaphors 
Select any enemy molecule to transform.  
• Reassemble it on the game board. 
• Read the molecule as a mini-narrative: “The role __ with metaphor ___ feels 
threatened by ___ in the scenario. The role  __ with metaphor __ feels threatened 
by __ in the scenario. These roles [are in directly in opposition to each other] / 
[share role ___ with metaphor ___ as a common enemy].” 
• All players work together to create a new metaphor(s) for the role(s). The goal is 
to create new metaphor that fit the roles but would transform the molecule into a 
friend-based one. 
• When new metaphors are created to everyone’s satisfaction, the roles’ players 
complete new metaphor atoms based upon the new metaphor for their role and 
place it on their old molecule. 
• Repeat process for all enemy roles or until group is satisfied with how many met-
aphors have been transformed. 
5. Review New “Metaphor Molecules” 
• Follow instructions from phase three to build and document all “metaphor mole-
cules”: 
• Metaphor Atoms are assembled into all possible Metaphor Molecules. 
• All Metaphor Molecules are documented as they are assembled. 
• All Metaphor Molecules are read out-loud as narratives.   
• Document them on a new log sheet. 
6. Scorekeeping 
• Count the number of transformed “metaphors atoms.” 
• Compare the “Metaphor Molecule Log” from the start of the game to Metaphor 
Molecule Log from end. 
• On both lists, the number of Ally/Friendly molecules are counted. 
• The number of Ally molecules on the beginning-of-game list are subtracted from 
the number on the end-of-game list.  
• The result is the score. Example: The players had 5 friendly molecules at the be-
ginning of the game. At the end of the game they have 8 friendly molecules. The 
group’s score is 3. 
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- Low	 Feasibility,	 Low	 Value	 =	 Foolishness	 (higher	 novelty	 means	 it	 is	 more	 foolish)	
This	is	good	for	boundary	testing.	This	is	good	for	testing	possible	futures.	
- High	 feasibility,	 Low	 Value	 =	 Disruptive	 (higher	 novelty	 means	 it	 is	 more	 disruptive)	
This	means	the	story	could	start	happening	immediately.	Was	it	more	about	the	present?	






APPENDIX 4 - SCOREKEEPING SYSTEMS 
 






Figure 10.  Second Iteration Completed Group Scoresheet 
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Table 12.  Reasons Given on Second Iteration Scorecards for Rating the Feasibility 
and Value of the Game’s Retold Story High or Low 





























APPENDIX 5 – LOG OF METAPHOR MOLECULES 
 












APPENDIX 6 – CREATED ROLES AND METAPHOR ATOMS  
First Iteration 
Table 13.  First Iteration Roles Created by Participants—their Political (P), Eco-
nomic (E), Social (S), Technological (T), Ecological (E) and Cultural (C) 




1 2 3 4 5 













Not for me Conscious 
youngsters 
Not interested Anarchist 
E Scarce, Vary-
ing, OK at 
times20 
Money is not of 
value 







Friends & large 




valued at home 
Very social Neo-Middle 
Class 
T Data-oriented Retro is cool Hyper-connected 
Networker 





E Deep  
ecology + 
Love it The benefits of $ - Resisting “The 
Ecology of One” 





4 different  
languages 
Acts in theater a 
[illegible] 














CEO dad and 
lawyer mom: 
Tech + Art im-
portant in the 
family.  
A boy about to 
get an awaken-
ing of some 
kind; to start en-
gaging socially 
unlike his par-




dog. Wants to be 
the best in eve-
















20 Due to an error, participant 1 received a draft version of the role card in which Economic was presented 
as Income. 
21 D.E. refers to Deep Ecology. 
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1 2 3 4 5 
Role Collectorist Hipster  
Carpenter 
Teenage Boy Olympic 
Athlete 
Anarchist 


























cide about the 
future. 
Afraid of the ris-






Ally Tries to have 
as many as 
possible, talk-
ing persons 







of good old be-
lief/ 
skepticism 

























“Head in the 
clouds” 💛  






Table 15.  First Iteration Roles with Political (P), Economic (E), Social (S), Techno-


































E - access to 
equipment 




S no boundaries 
in religions, 
openness. 
bohemian Equality and 
Respect 
foster real life 
collective action 
a married man 
with 1-2 kids 





betterment of the 
world. 
hydroponic 
farming/less of it 
early adopter 
E - DIY Person Mixture of 
comfort and 
responsibility  



















Desc. - Young but 
there is no limit 
of age in this 
role. 
- He/she can do 
different/variou












40s, wife and 2 
kids. Globalist. 
Locally oriented 
to contribute to 





philosophy. 1 of 




I research and 
craft language 
for laws & 
Policy related to 
the environment 
or lobby to get 





term spouse.  
30-40, self-





in a detached 
house in natural 
environment but 
travels often, 











1 2 3 4 5 

































Rules of local 
community 

















































Metaphor Bridge Sift Living to help 
the community 
and ultimately 
the world. Will 
admit when un-
sure. Never 















APPENDIX 7 – METAPHOR TRANSFORMATIONS 
First Iteration Metaphor Transformations 
Table 17.  Metaphor Atom and its Transformation for The Collectorist 
The Collectorist 
















Tries to have 
as many as 
possible, talk-
ing persons 
who don’t do 
so much. 
Transformed to 








Table 18.  Metaphor Atom and its Transformation for Hipster Carpenter  
Hipster Carpenter 























Walk the Walk Start-up scene 







Table 19.  Metaphor Atom and its Transformation for 8th Grade Boy/Teenager  
8th Grade Boy/Teenager 




big brother of 
some friend. 


























Table 20.  Metaphor Atom and its Transformation for Olympic Athlete  
Olympic Athlete 





“Head in the 






cate no one] 
Injuries & 
Mortality 





Table 21.  Metaphor Atom and its Transformation for Disgruntled Anarchist  
Disgruntled Anarchist 
Enemy Threatening Metaphor Motivating Ally 
Athlete Loss of long-
term purpose. 










[blank] Lack of coop-
eration 






Second Iteration Metaphor Transformations 
Table 22.  Second Iteration Metaphor Atom and its Transformation for Youth 
Trainer/Mindset Trainer  
Youth Trainer / Mindset Trainer 


















 Transformed to 
politicians24 Rules of local 
community 








Table 23.  Metaphor Atom and its Transformation for Journalist/Blogger  
Journalist/Blogger 
Hindering  Threatening  Metaphor Motivating Helping 




Sift DIY local na-
ture 
Youth Trainer 
 Transformed to 
politician25 same Launch pad for 
knowledge 







24 Participant crossed out Politicians to indicate there were no longer any hindering roles. 
25 This participant also crossed out Politicians to indicate there no longer any hindering roles. 
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Table 24.  Metaphor Atom and its Transformation for Sustainability Advisor 
Sustainability Advisor 











Living to help 
the community 
and ultimately 
the world. Will 
admit when 
unsure. Never 



























Table 25.  Metaphor Atom and its Transformation for Left-Leaning Politician  
Left-Leaning Politician 





























Table 26.  Metaphor Atom and its Transformation for Dream Developer  
Dream Developer 


















 Transformed to 
Politician same Green Door same Journalist 
Coach 
Advisor 
 
